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CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published specifications at the 
time of shipment from the factory. Hewlett-Packard further certifies that its calibration 
measurements are traceable to the United States National Bureau of Standards, to the extent 
allowed by the Bureau's calibration facility, and to the calibration facilities of other 
International Standards Organization members. 

WARRANTY 

This Hewlett-Packard system product is warranted against defects in materials and 
workmanship for a period of 90 days from date of installation. During the warranty period, HP 
will, at its options, either repair or replace products which prove to be defective. 

Warranty service of this product will be performed at Buyer's facility at no charge within HP 
service travel areas. Outside HP service travel areas, warranty service will be performed at 
Buyer's facility only upon HP's prior agreement and Buyer shall pay HP's round trip travel 
expenses. In all other cases, products must be returned to a service facility designated by HP. 

For products returned to HP for warranty service. Buyer shall prepay shipping charges to HP 
and HP shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all 
shipping charges, duties, and taxes for products returned to HP from another country. 

HP warrants that its software and firmware designated by HP for use with an instrument will 
execute its programming instructions when properly installed on that instrument. HP does not 
warrant that the operation of the instrument, or software, or firmware will be uninterrupted or 
error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate 
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or 
misuse, operation outside of the environmental specifications for the product, or improper site 
preparation or maintenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR 
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER 
LEGAL THEORY. 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are available for 
Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses 
are provided at the back of this manual. 
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SAFETY SUMMARY 



The following general safety precautions must be observed during all phases of operation, service, 
and repair of this Instrument. Failure to comply viflth these precautions or with specific warnings 
elsewhere In this manual violates safety standards of design, manufacture, and Intended use of the 
Instrument. Hewlett-Packard Company assumes no liability for the customer's failure to comply 
with these requirements. 

GROUND THE INSTRUMENT. 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical 
ground. The instrument is equipped with a three-conductor ac power cable. The power cable 
must either be plugged into an approved three-contact electrical outlet or used with a three-contact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground 
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet 
International Electrotechnical Commission (lEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must be made by qualified maintenance personnel. Do not replace components with 
power cable connected. Under certain conditions, dangerous voltages may exist even with the 
power cable removed. To avoid injuries, always disconnect power and discharge circuits before 
touching them. 

DO NOT SERVICE OR ADJUST ALONE. 

Do not attempt internal service or adjustment unless another person, capable of rendering first aid 
and resuscitation, is present. 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 

Because of the danger of introducing additional hazards, do not install substitute parts or perform 
any unauthorized modification of the instrument. Return the instrument to a Hewlett-Packard 
Sales and Service Office for service and repair to ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS. 

Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions contained in the warnings must be followed. 



WARNING 



Dangerous voltages, capable of causing death, are present In this Instrument. 
Use extreme caution when handling, testing, and adjusting. 
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Figure 1-1. Model 6it602A Timing Acquisition Board 
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SECTION I 
GENERAL INFORMATION 

1-1. INTRODUCTION. 

1-2. This Service Manual contains information required to install, test and 
service the Hewlett-Packard Model 6U602A Timing Analysis Acquisition Board. 
Operating instructions are provided in a separate Operating Manual supplied 
with the instrument. 

1-3. Shown on the title page is a microfiche part number. This number can be 
used to order Ux6-inch microfilm trsuisparencies of the manual. Each 
microfiche contains up to 96 photoduplicates of the manual pages. 

1-1+. INSTRUMENTS COVERED BY THIS MANUAL. 

1-5. Attached to the instrument or printed on the printed circuit board 
is the repair number. The repair number is in the form: OOOOAOOOO. It 
is in two parts; the first four digits and the letter are the repair 
prefix, and the last five are the suffix. The prefix is the same for all 
identical instrviments . The suffix, however, is assigned sequentially and 
is different for each instrvunent. The contents of this manual apply to 
instruments with the repair number prefix (es) listed under REPAIR NUMBERS on 
the title page. 

1-6. An instrxunent manufactured after the printing of this manual may have a 
repair number prefix that is not listed on the title page. This unlisted repair 
number prefix indicates that the instrument is different from those 
described in this manual. The manual for this newer instrument is accompauiied 
by a Manual Changes supplement. This supplement contains "change 

information" that explains how to adapt the manual for the newer instrvunent. 

1-7. In addition to change information, the supplement contains in- 
formation for correcting errors in the manual. To keep this manual as current 
as possible, Hewlett-Packard recommends that you periodically request the 
latest Manual Changes supplement. The supplement for this manual is identified 
with the manual print date and part number, both of which appear on the manual 
title page. Complimentary copies of the supplement are available from 
Hewlett-Packard. 

1-8. For information concerning a repair number prefix that is not listed 
on the title page or in the Mauiual Changes supplement, contact your nearest 
Hewlett-Packard Office. 
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1-9. DESCRIPTION. 

1-10. The Timing Analyzer is used to monitor information flow in the time 
domain. The information may be a software program, the actions of a hardware 
state machine, or reuidom logic signals. 

1-11. The Timing Analyzer consists of one Model 6U6OIA Timing Control 
Board, and from one to two Timing Data Acquisition Boards. 

1-12. Up to two Acquisition Boards may be combined to form a Timing Analyzer 
with as mauiy as I6 channels . 

1-13. Logic Analyzers within one Mainframe may be connected together using 
the Inter Module Bus (1MB). One possible use of the 1MB is to allow a State 
Analyzer to trigger a Timing Analyzer. 

1-lU. SPECIFICATIONS. 

1-15. Instrument specifications are listed in Table 1-1. These speci- 
fications are the performaince standards or limits against which the 
instrument is tested. 
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Table 1-1. Specifications. 

Includes Models 6U6OIA Control Board, 6U602A 8-Channel Acquisition, 
and 6U60UA 8-Channel Timing Probes. 

Sample rates 

Wide Sample Mode: variable from 2Hz to 200MH2. 
Glitch mode: variable from 2Hz to lOOMHz. 
Dual Threshold: same as Wide Sample Mode. 
Fast Sample: UOOHHz. 

Memory length: 

Wide Sample, Glitch, & Dual Threshold Modes: U06O samples. 
Fast Sample Mode : 81UO samples . 

Memory width (8 channel system) 

Wide Saunple : 8 channels . 

Dual Threshold, Glitch, and UOOMHz modes: k channels. 

Memory width (I6 channel system--two acquisition boards) 
Double the width for a single, 8-channel system. 

Resolution: 

Total skew from probe tip: 
Within pod: +/- 1.5ns. 
Pod to pod: +/- 3.0ns. 

Conditions: Input signal: VH = -l.OV, VL = -1.6V, 

VTH at -1.3V 
Input slew rate > .25 V/ns 
Sample rate accuracy: typically +/- .002% 

Probe characteristics 

Input Z: lOOK ohms +/- 2%, shunted by <6pf. 
Drive requirements: 

Minimum input aunplitude: 600mV P/P. 

Minimum input overdrive: 200mV or 25% of input amplitude, 
whichever is greater. 

Minimum input pulse width: 3.0ns at threshold. 
Dynajnic range: +/- lOV. 
Maocimum input: +/- UOV. 

Threshold accuracy: +/- 50mV or +/- 2% whichever is greater. 
Hysteresis: Tj^jically 50mV. 

Glitch Mode 

Maiximum sample rate: lOOMHz. 

Miniraiam width: 3.0ns at threshold. 

Maximum width: sample period less U.Ons. 
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Specifications (continued) 

Triggering 

Time duration accuracy: +/- {20% + 2ns). 
Minimum width for narrower-than trigger: 6ns typical. 
Minimum width for trauisition trigger: 6ns typical. 
Displayed position accuracy: +/- h samples in Wide Sample, Dual 

Threshold, and Glitch Modes. 
: +/- 8 saunples in Fast Sample Mode. 
Delay from input to external BNC drive: Tj^ically 60ns. 
Delay from input to internal 1MB drive: Typically 55ns. 
Dead time for post-qualify measurement reset. 

Typically 50ns + the time required to fill the memory 

with the selected aimount of pre-trigger information. 
Reset time for duration trigger: To meet the duration 

specifications, the trigger duty cycle must be no 

greater than kO%. 

BNC Drive 

Output signal swing in transition trigger mode: 

Amplitude: 2.0V typical. 

Width at 50%: 10ns typical. 
Output signal swing in width greater- than trigger mode: 

Amplitude: 2.5V typical. 

Width: Input trigger width minus the selected duration. 
Output signal swing in width less -than trigger mode: 
Amplitude: same as in transition trigger mode. 
Width: same as in trams ition trigger mode. 

Position: occurs when trigger pattern disappears, before 
the selected duration times out. 

1MB Functions (interconnection with other modules): 

Master Enable (LE/ME) : drive, receive (Execute/Halt only) 

Trigger Enable (LE/TE) : drive, receive. 

Trigger (HE/TR) : drive, receive. 

Delay Clock (HE/DLCK) : receive only. 

Storage Enable (LE/SE) : not used. 
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SECTION II 
INSTALLATION 

2-1. INTRODUCTION. 

2-2. This section contains information for installing the Model 6'k602k. 
Included are initial inspection procedures, preparation for use, and 
instructions for repacking the instrument for shipment. 

2-3. INITIAL INSPECTION. 

2-U. Inspect the shipping container for damage. If the shipping 
container or cushioning material is dajnaged, it should be kept until contents 
of the shipment have been checked for completeness and the instrument has 
been checked mechanically and electrically. Procedures for checking electrical 
performajice are given in Section IV, If the contents are not complete, if 
there is mechamical damage or defect, or if the instrument does not pass the 
Performance Tests, notify the nearest Hewlett-Packard Office. If the 
shipping container is damaged, or if the cushioning material shows signs of 
stress, notify the carrier as well as the Hewlett-Packard Office. Keep 
the shipping materials for carrier's inspection. The HP office will arrange 
for repair or replacement at HP option without waiting for claim 
settlement . 

2-5. PREPAIiATION FOR USE. 

2-6. There are no specific preparation for use procedures except the actual 
installation of the boards in the Mainframe cardcage. 

2-7. INSTALLATION INSTRUCTIONS. 



WARNING 



WHEN REMOVING OR INSTALLING THE TIMING ANALYZER BOARDS, 
THE MAINFRAME A.C. LINE POWER MUST BE TURNED OFF. 
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Figure 2-1. Timing Configuration 
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2-8. Mainframe Configuration. 

2-9. Depending on the number of channels required, the timing analyzer will 
use two or three card slots of the mainframe cardcage. 

2-10. One Timing Acquisition Board (6U602A) should be installed in the 
lowest numbered card slot available . The Timing Control Board (6U60IA) then 
goes in the next higher slot . And if there is a second Acquisition Board, 
it will go in the next higher slot. In other words, Acquisition Boards are 
installed on either side of the Control Board. SEE FIGURE 2-1. 

2-11. Up to two Acquisition Boards may be installed with one Control Board, 
forming one Timing Analysis Subsystem. 

2-12. Inter Module Bus (1MB). 

2-13. Some systems may contain a combination of a Timing Analyzer and another 
type of Analysis Subsystem. The Inter Module Bus, located at the upper 
left-hand corner of the board (when viewing from the component side) connects 
two or more analysis modules together for controlling and arming purposes. 
For example, a Timing Analyzer may arm a State Analyzer, and vice versa. 

2-lU. Although the 6k602A has an Inter Module Bus jack, there is no electrical 
connection between this 1MB jack ajid the rest of the board. The 6U602A 
communicates with the 1MB through the 6U6OIA Timing Control Board. Since there 
is no electrical connection to the 6U602A 1MB jack and the rest of the board, 
this jack may have a ribbon cable connected to it for mechanical support. 

2-15. Probe Bus 

2-16. The timing analyzer communicates with the system under test by means of 
the 6U60UA Timing Probe. The probe cable connects to the probe bus located 
on the top center of the 6k602A acquisition board. 

2-17- Clock Cables. 

2-18. Each 61+602A acqusition board requires two clock inputs from the 
control board. Sample clocks are supplied from the control board via BNC 
cables connected to Jl and J2 on the upper left-ham,d part of the acqusition 
board. 

2-19. Clocks should be paired: The left-hand two jacks, Jl and J2, on the 
control board should be connected to one acquisition board; and the right-hand 
two jacks should be connected to any second acquisition board. 
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2-20. Timing Bus. 

2-21. The timing bus is at the top right-hand comer of the 6U602A 

Acquisition Board (when viewing from the component side). The timing bus 

connects the timing Control Board to one or two Acquisition Boards. 

2-22. The timing Control and Acquisition Boards must be grouped together to 
allow the timing bus ribbon cable to connect the Control Board to the 
Acquisition Board. When there are two Acquisition boards, which are 
placed on either side of the Control Board, a 3~position ribbon cable is 
used. Use only the timing bus cable with a part number given in the 6U601A 
Control Board parts list . See FIGURE 2-2. 



4 - XE/TRIG from Acq. 

5 - XE/TRIG from Acq. 

11 - H/MEMFUL from Acq. 

12 - H/MEMFUL from Acq. 
15 - HE/RESET from Contr. 

19 - H/RUN from Contr. 

20 - L/PVC from Contr. 
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Figure 2-2. Timing Bus Cables 
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2-23. OPERATING, STORAGE, AND SHIPMENT ENVIRONMENTS. 



CAUTION 

THE GLITCH (U27) AND ENCODER (U22-25, U29-32) CHIPS 
ARE VERY SENSITIVE TO STATIC. THEY SHOULD BE LEFT 
IN CONDUCTIVE FOAM UNTIL INSTALLATION. GROUNDING 
STRAPS AND A GROUNDED WORK STATION ARE RECOMMENDED 
WHEN HANDLING THE ICS. 



2-2U. Operating Environment. 

2-25. The Model 6U602A may be operated in environments within the limits shown 
below. It should be protected from temperature extremes which cause 
condensation within the instrximent. 

Temperature +10° to +itO°degrees Celsius 

Humidity 5% "to 80% relative humidity 

Altitude 15 000 m (50 000 ft) 

2-26. Storage Environment. 

2-27. The Model 6it602A may be stored or shipped in environments within the 
following limits: 

, o o 

Temperature -kO to +70 degrees Celsius 

Humidity 5% to 80% relative humidity 

Altitude 15 000 m (50 000 ft) 

2-28. Packing. 

2-29. Tagging for Service. If the instrument is to be shipped to a Hewlett- 
Packard Sales/Service Office for service or repair, attach a tag showing owner 
(with address), complete instrument repair number, and a description of the 
service required. 

2-30. Original Packing. Containers and materials identical to those used in 
factory packing are available through Hewlett-Packard Offices. Mark the 
container FRAGILE to ensure careful handling. In any correspondence, refer to 
the instrument by model number and complete repair number. 
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2-31. Other Packing. The following general instructions should be used for 
repacking with conunercially available materials: 

a. Wrap instrxunent in heavy plastic or paper. (If shipping to Hewlett- 
Packard Office or Service Center, attach a tag indicating type of 
service required, return address, model nvunber, and complete repair 
nvunber . 

b. Use a strong shipping container. A double wall carton made of 350 pound 
test material is adequate. 

c. Use a layer of shock-absorbing material 70 to 100 mm (3 to k inches) 
thick around all sides of the instrument to provide firm cushioning and 
prevent movement inside container. 

d. Seal shipping container securely. 

e. Mark shipping container FRAGILE to ensure careful heuidling. 

f . In any correspondence, refer to instrument by model number and complete 
repair number. 
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SECTION III 
OPERATION 

The operation of the Model 6U602A is a function of the system software. 
Complete system keyboard operation is beyond the scope of the service manual. 
Please refer to the operator's raamual (6U60I-90903) for the procedure. 
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NOTES 
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SECTION IV 
PERFORMANCE TESTS 



U-1. SECTION IV TABLE OF CONTENTS. 



Topic Paragraph Page 

Introduction k-2. U-1 

Troubleshooting techniques U-8 k-2 

Physical setup conditions k-l6 U-3 

Keyboard setup for all 9 PV tests U-l8 U-U 

Keyboard setup for one PV test U-20 U-5 

Explanation of PV tests U-22 U-5 

PV tests 1-9 U-26 h-6 

Supplementary Board ID Test U-59 U-I8 

Supplementary Skew Test U-6I U-I9 

Figures illustrating softkey sequence I+-69 U-22 

Signature tables U-70 U-27 



h-2. INTRODUCTION. 

U-3. Performance verification tests check the major circuit blocks for proper 
operation, giving the operator at least 9051 confidence that the board is 
operating correctly. 

U-U. There are 9 PV Tests and 2 Supplementary Tests. The supplementary tests 
use different access instructions. They are described after the the regular 9 
PV tests. 

U-5. Signature analysis instructions and tables are given at the end of the 
section. 

U-6. The performance verification tests are also used in troubleshooting: (1) 
They help to isolate troubles to particular blocks, and within particular 
blocks; (2) Each test corresponds to a one signature loop when running 
signature analysis. 

U-7. Each test is shown on the mainframe screen as a bracket group of O's. 
The O's correspond to steps in a particular test. When the board fails a 
test step, the "0" for that step becomes a "1". 
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I4-8. TROUBLESHOOTING TECHNIQUES. 



h-9- Although each of the PV tests checks a specific circuit block, signals 
from other blocks are used. A failure in one block caui be caused by failures 
in blocks upstream. The following steps are suggested for troubleshooting. 



U-10. Check board seating. 



U-11. Check cable connections. 

All cables should be fastened securely. The clock cables should be paired on 
the left or right two jacks. The timing bus and 1MB cables should have the pin 
1 wire connected to pin 1 on the jack. No cables other than the two listed in 
the 6I+6OIA Control Board manual parts list may be used for the timing bus. 



h-12. Check supply voltages. 

Supply voltages from the mainframe (+5V, 
-3.25V should be within 3%. 

U-I3. Isolate the problem to one board. 



-5.2V, -12V) should be within 5%. The 



When a PV failure occurs, isolate the problem to either an acquisition board, 
or the control board. Check signatures on the timing bus, which connects the 
control board to the acquisition board(s). Look first at the signals HE/RUN 
and HE/RESET from the control board. If these are good, look at the return 
signals from the acquisition board(s), H/MEMFUL, XE/TRIG1(2). In a two-acqui- 
sition board system, H/MEMFUL comes from the acquisition board in the lower 
numbered slot only. 

I+-IU. Check the prograunming. 

In PV tests the mainframe stimulates the timing analyzer and verifies correct 
operation by looking at the status registers. Read each test description to 
see what is being stimulated. Look at the signatures on the outputs of address 
decoders, data latches, and mode registers where the mainframe is stimulating 
that PV test circuit block. Correct signatures may be traced back to where 
signals become incorrect. 

U-15. Check the status registers. 

A PV failure means the status registers for the acquisition board on service 
sheet 5 will have one or more incorrect output signatures. The signal path may 
then be traced back to the problem. 



ACQ U-2 



Performance Tests and Troubleshooting - Model 6U602A 



lt-l6. PHYSICAL SETUP CONDITIONS FOR THE PV TESTS. 
h-lj. Conditions for the following tests: 

a. Connect the timing pod to the 6U602A acquisition board by means of 
timing cable 6k6ok-6l601. 

b. Leave the probe leads disconnected, so that the probe inputs are 
floating near groxmd. 

c. Make sure the two clock cables are securely connected. Clock cables 
should be connected in pairs to either the two right or two left jacks 
of the 6U60IA control board. 

d. The timing bus cable should be connected to the jacks at the upper 
right hand comer (when viewing from the component side) of both the 
6U6OIA control board and the one or two 6U602A acquisition board(s). 
Only timing bus cables (two or three position) listed in the 6U6OIA 
parts list should be used. 

e. NOTE: In noisy environments, ground each probe input, using the grovind 
lead for each probe. Failure to do this may result in the PV 
displaying intermittent, non-existent failures. 



CAUTION 

THE GLITCH (U27) AND ENCODER (U22-25, U29-32) CHIPS 
ARE VERY SENSITIVE TO STATIC. THEY SHOULD BE LEFT 
IN CONDUCTIVE FOAM UNTIL INSTALLATION. GROUNDING 
STRAPS AND A GROUNDED WORK STATION ARE RECOMMENDED 
WHEN HANDLING THE ICS. 
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U-18. KEYBOARD SETUP (For running all nine PV tests repeatedly). 

U-19. To verify that the entire board is operating correctly, perform the 
following steps on the mainframe keyboard: 

a. With the operating system initialized and awaiting a commemd, press 
the softkey labeled "opt_test" (you may have to keep pressing the 
"etc" softkey until you see "opt_test" on the screen) . Or you may 
type "option_test" in lower case. 

b. Press [RETURN] . You should see a listing of all the optional boards 
that are present in your mainframe, along with their slot numbers. 

c. Type in the Timing Acquisition Board slot nvunber. 

d. Press [RETURN]. 

e. Press softkey "r\m" . 

f. Press softkey "slot". 

g. Type in the Timing Acquisition Board slot number. 

h. Press softkey "repeated". 

i. Press [RETURN]. As shown in Figure U-1, the screen will now show 
all 9 Acquisition Board PV tests. Tests that pass will be indicated by 
"0", and failures will be indicated by "1". The screen will also show 
the number of times the tests are nin, auid the number of 
failures . 



j. When finished with the test, press the "stop" softkey. 
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Figure k-1. Display of PV Tests. 
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k-20. KEYBOARD SETUP (For running one PV test repeatedly). 

U-21. To run one test at a time repeatedly for signature analysis, perform the 
following steps: (See Figures k-2 to U-10) 

a. Press softkey "opt_test" ; RETURN. 

b. Type in the Timing Acquisition Board slot number; RETURN. 

c. Press softkey "run". 

d. Press softkey "slot" . 

e. Type in the Timing Acquisition Board slot number. 

f . Press softkey "test" . The screen will now list all 

g. the Timing Acquisition Board PV tests. 

h. Tjrpe in the number of the test you wish to run. 

i. Press the soft key "repeated", 
j. Press [RETURN]. 



k-22. EXPLANATION OF THE TEST DESCRIPTIONS. 

U-23. There are 9 performance verification tests for the Timing Acquisition 
Board. Each of these tests has one or more TEST STEPS, denoted by the O's or 
I's within brackets. A "0" in the bracket indicates a PASS for that test 
step; and a "1" indicates FAIL. 



1. 


SERIAL PROGRAMMING 


[00] 


2. 


RAM COUNTERS 


[00000000000] 


3. 


FAST SAMPLE 


[ooooooj 


It. 


DUAL THRESHOLD 


[0000000] 


5. 


GLITCH 


[00000] [00000] 


6. 


DACS TRIGGER 


[00000000000000] 


7. 


CHECKER BOARD 


[00000000] [00000000] 


8. 


RAM FILLED 


[00000000] [00000000] 


9. 


GALLOPING ONE'S 


[00000000] [00000000] 






[00000000] [00000000] 






[00000000] [00000000] 






[00000000] [00000000] 



k-2k. The numbered TEST STEPS described in each PV test correspond, from 
left to right, to the O's or I's within the displayed brackets. 

U-25. The numbered TEST STEPS describe the commands given by the system 
software. They do not call for operator intervention. 
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U-26. TEST 1; SERIAL PROGRAMMING [00] 

test steps: 1 2 



U-27. Purpose. This test checks the glitch chip (U27) programming. 



U-28. Test Steps . (Description of software execution) 



1. The 20 -bit glitch chip holding register is loaded with all HIGSs and a 
single LOW is walked through. After 20 clocks, nineteen HIGHs and one LOW 
should have appeared at the holding register output (U27-8) . 

2. The holding register is loaded with all LOWs and a single HIGH is clocked 
through. After 20 clocks, a HIGH should appear at U27-8. 

U-29. D/A Converter Adjustment. 

This test will also allow adjustment of the -FS(full scale) pot for the D/A 
converters. The -FS, +FS1, and +FS2 pots are located together at the top of 
the board. 

See Section 3 for the adjustment procedure. 
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U-30. TEST 2; RAM COUNTERS [00000000000] 

test steps: I23U56789IOII 



U-31. Purpose. This test checks memory-address -counter clocking and 
counting. 

U-32. Test Steps . (Description of software execution) 

1. Analyzer is reset. The X-co\inters should read OOH. (Y-counters 
cannot be read directly). H/MEMFUL should be false. 

2. Memory Address Counters are set to AAH (AAx and AAy). 

3. X-co\mter is clocked to FFH. (Since the Y-counter is behind, at 
most, by one clock, it will be at FFH or FEH) . 

U. X-counter is clocked once more. It should read OOH. 

5. Analyzer is clocked to one before the memory is full. Both X and Y 
counters should be OIH. H/MEMFUL should still be false. 

The wrap-around latch (UU) sends H/MEMFUL to the mainfreune processor when the 
memory address counters overflow for the first time during acquisition. 
H/MEMFUL will continue true from then on, no matter how many times the 
counters go around, until the analyzer is RESET. Thus, the counters 
indicate when memory has been filled with new data at least once. 

6. Clock once more. H/MEMFUL should be high. This indicates indirectly 
that the Y-counter has been counting correctly. 

7. Reset, and set the memory address to 55H (55x and 55y). H/MEMFUL 
should be low. 

8. X-counter is clocked to FFH. 

9. X-counter is clocked once more. It should read OOH. 

10. Analyzer is clocked to one before the memory is full. Both X and Y 
counters should be OIH. H/MEMFUL should still be false. 

11. Clock once more. H/MEMFUL should be high. 
U-33- D/A Converter Adjustment. 

After test #2 (ram counters) is run, the DACs are left with +2. 117V (+/- 
7.0mV) on TPl and TP2. Adjustments may be made using the procedure in 
Section 5- 
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U-3h. TEST 3: FAST SAMPLE TEST [000000] 

test steps: 12 3^56 



h-35' Purpose. 

This test verifies that the counters are rimning, that clocks are getting 
through the system, and that the fast sample latch (U71B) sets and resets. 
The following conditions are programmed: fast sample mode is set; glitch 
chip is progreimmed to never trigger. 



k-36. Test Steps . (Description of software execution) 

1. Reset and turn on the Fast Sample Mode. H/MEMFUL should be false. 

2. The fast saunple latch should be set. 

3. Start acquisition. H/MEMFUL should go true. 

U. Reset and turn on the Wide Sample Mode/200MHz. H/MEMFUL should be 
false . 

^. The fast sample latch should be reset. 

6. Start acquisition. H/MEMFUL should go true. 



U-37. D/A Converter Verification. 

I After test #3 (fast sample) is run TPl 
This test is for Verification only, 
procedure . 



and TP2 should show OV (+/- 4.5mv). 
See Section 5 for the adjustment 
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U-38. TEST hi DUAL THRESHOLD MODE [0000000] 

test steps: 1 2 3 5 6 7 



h-39- Purpose. 

This test exercises the timing probe, the glitch chip (U27) , the two D/A 
converters (DACs), and the dual threshold latch (U71A) in the Dual Threshold 
Mode. 



Ij-UO. Theory. 

In the Dual Threshold Mode, DAC A (U76) sets the lower threshold, using 
chamnels 0-3; and DAC B (U78) sets the upper threshold, using channels ^-J . 

Since two chauinels are needed for each probe input, an. analyzer with only one 
acquisition board is reduced to four channels. Only the low order probe 
inputs--0,l,2,3--are active. 

Each of these low order probe inputs comes into the board on two separate 
channels: probe 0 => channels 0 & U, probe 1 => channels 1 & 5» probe 2 => 
channels 2 & 6, aind probe 3 chauinels 3 & 7. 

Since one of the set-up conditions for the PV tests is that the probes are 
left disconnected auid floating near ground, incoming data levels are 
simulated by varying the DAC thresholds: a HIGH probe input is simulated by 
a LOW threshold. 

The dual threshold mode is set by the dual threshold latch (U71A) , which 
sends HE/DT to the probe bus (Jl-22). HE/DT is used to latch the probe pod 
into the dual threshold aind fast sample modes . In both of these modes , 
only four probe inputs are active. 



k-kl. Test Steps . (Description of software execution) 

1. The dual threshold latch, U71A, is reset. 

2. The dual threshold latch is set. 
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TEST k: DUAL THRESHOLD MODE (continued) 

In each of the next five tests, the DACs are exercised in all of the 
following ways: 

a. Both thresholds are set to maximiun (+12. TV): all probe data 
will be seen as LOW. 

b. Both thresholds are set to minimum ( -12.8V): all probe data 
will be seen as HIGH. 

c. Upper thresholds are set to +12. TV, and lower thresholds are set 
to -12.8V. 

d. Upper thresholds are set to -12.8V, and lower thresholds are set 
to +12. TV. 

e. DACs are set back to condition "a", 

3. Program the glitch chip to always trigger. XE/TRIG should be true 
under all the above conditions. 

k. Program the glitch chip to trigger only on a HIGH. XE/TRIG should be 
true only under condition b. 

5. Program the glitch chip to trigger only on a selected middle level. 
Trigger should occur only under condition d. 

6. Program the glitch chip to trigger only on a LOW. Trigger should occur 
only linder condition a. 

T. This step checks that XE/TRIG and XE/TRIGPOL to the status register U82 
were the correct polarity in all the above tests. 



k-k2. D/A Converter Adjustment Verification. 

After test #U (dual threshold) is r\in, the DACs are left with TP1=+1. 666 and 
TP2=-1.666 (with the probes disconnected). THIS TEST IS FOR 

VERIFICATION ONLY! . Adjustments are made using test #1 and test #2. 
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U-lt3. TEST 5; GLITCH MODE TEST 

[00000] [00000] 
test steps: 1231*5 6789 10 

k-hk. Theory. 

Glitches are defined as two or more transitions between sample times. 

When the DAC thresholds are set HIGH or LOW, it makes inputs from the 
floating probes appear to be at the opposite level. In this test the DAC 
thresholds are "wiggled" between clock edges to create glitches. 

k-h^. Purpose. 

This test exercises the probe and glitch chip (U27) in the glitch mode. The 
test verifies a trigger (XE/TRIG at U82-U) under the following conditions: 

a. The sample clock begins with a leading edge. That is, the first 
sample time corresponds to a leading clock edge. 

b. The sample clock begins with a trailing edge. 

c. Glitch transitions, between sajnple times, begin with a 
leading edge. 

d. Glitch transitions begin with a trailing edge. 

e. Two glitch transitions occur between clock edges. 

f. Three glitch traoisitions occur between clock edges. 

k-U6. Test Steps . (Description of software execution) 

In the first bracket group, the sample clock alternates HIGH-LOW-HIGH. Each 
test covers a sequence, starting and ending with the the clock HIGH. 

1. The Glitch Mode is set. No trigger (XE/TRIG=1 at U82-lt) should occur on 
a normal data transition. 

2. Two glitch transitions, beginning with a falling edge, occur between sam- 
ples: XE/TRIG = 1. 

3. Three glitch transitions occur, beginning with a falling edge: XE/TRIG=1. 
k. Two glitch transitions occur, beginning with a rising edge: XE/TRIG=1. 
5. Three glitch trains it ions occur, beginning with a rising edge: XE/TRIG=1. 
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GLITCH MODE TEST (continued) 

In the second bracket group, the clock alternates LOW-HIGH-LOW. 

6. No trigger on a normal data transition. 

7. XE/TRIG = 1 after two transitions which begin on a falling edge. 

8. Triggers on three trsmsitions which begin on a falling edge. 

9. Triggers on two trains it ions which begin on a rising edge. 
10. Triggers on three transitions which begin on a rising edge. 

U-lt7. D/A Converter Adjustment Verification. 

After test #5 (glitch mode) is run, the DACs are left with TP1=-1.666 and 
TP2=+1. 666 (with the probes disconnected). THIS TEST IS FOR VERIFICATION 
ONLY! Adjustments are made using test #1 and test #2. 
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U-U8. TEST 6: DACS TRIGGER TEST 



[00000000000000] 
test steps: 1 2 3 5 6 7 8 9 10 11 12 13 



k-hS. Purpose. 

'This test checks the D/A converters, the probes, and the glitch chip. 



U-50. Test Steps . (Description of software execution) 

In each of the following tests, the DACs are exercised as in the DUAL 
THRESHOLD TEST above. 

1. The glitch chip is programmed to always trigger. XE/TRIG should be 
true xmder all the conditions given in the DUAL THRESHOLD TEST. 

2-9> The glitch chip is progranuned so that one channel at a time will 
never trigger. In other words, a "never-trigger" is walked 
through all the channels, aiad the thresholds are exercised under all 
conditions. XE/TRIG (U82-U) should be false for all these tests. 

The glitch chip is programmed so that all channels will trigger on a 
HIGH. XE/TRIG should be true only under condition b, as given in 
the Dual Threshold Test. 

The glitch chip is programmed so that all channels will trigger on a 
LOW. XE/TRIG should be true only under condition a. 

Chaimels 0-3 are prograjnmed with a LOW threshold, and chaumels k-J are 
programmed with a HIGH threshold. XE/TRIG should be true only under 
conditon c. 

Chamnels 0-3 are programmed with a HIGH threshold, and channels 1*7 are 
programmed with a LOW threshold. XE/TRIG should be true only under 
condition d. 

For all the above tests, XE/TRIG to the timing bus was true at the 
correct times. 
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U-51. TEST 7: CHECKER BOARD 



test steps: 1 2 

[00000000] [00000000] 
RAM channels: O716233U 07162^3^ 



U-52. Purpose. 

This test checks the RAMs and the output stage of the encoders by loading 
two alternating patterns of HIC3Is and LOWs into each memory channel, and 
then verifying. The patterns are generated by the pattern generator inside 
the encoders. 

A memory channel consists of the four RAMs loaded by a particular probe 
channel in the Wide Sample Mode. 

Each ."0" in a bracket corresponds to a memory channel in the following 
order: 0, 7, 1.6, 2, 5, 3, U. 



U-53. Test Steps . (Description of software execution) 

1. Load 01010101... into memory channels 1,2,5,6; and 10101010... 
into memory chainnels 0,3,^,7* The RAM looks like one big checker 
board. All locations are tested. 

2. Load 10101010... into memory channels 1,2,5,6; and 010101... 
into channels 0,3«^«7. This is the same as the previous test 
except that all bits are complemented. 
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U-5I4. TEST 8: RAM FILLED 



test steps: 



1 



2 



[00000000] 



[00000000] 



RAM channels : 



O716253U 



0716253*1 



lt-55' Purpose. 

This test checks the acquisition RAM by loading in all HIGHs or all LOWs, and 
then verifying. 

A "memory channel" consists of four RAMs that correspond to a particular 
probe channel in Wide Sample Mode. 

Each "0" in a bracket corresponds to a memory channel in the following 
order: 0, 7, 1,6, 2, 5, 3, 



lt-56. Test Steps . (Description of software execution) 

1. By programming the DAC thresholds for a maximum positive value, load 
all LOWs into memory channels 0-7, and verify. All locations 
are tested. 

2. By programming the DACs with a maximum negative threshold, load all 
HIGHs into RAM channels 0-7. All locations are tested. 
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1+-57. TEST 9; GALLOPING ONE'S 



[00000000] [00000000] 
[00000000] [00000000] 
[00000000] [00000000] 
[OOOOOOOO] [00000000] 



This test checks address lines, rather than memory itself. The bracket 
GROUPS represent address lines, or bits. (Since the X and 7 addresses are 
identical for this test, only eight address bits, corresponding to a l6-bit 
location, are needed.) The "O's" in each group represent memory channels in 
the order: 0,7,1,6,2,5,3,^. Thus: 



AO 

[chs.0,7,l,6,2,5,3,i»] 
A2 

[chs.0,7,l,6,2,5,3,U] 
Ak 

[chs.0,7,l,6,2,5,3,U] 
a6 



Al 

[chs. 0,7, 1,6, 2, 5, 3, It] 
A3 

[chs.0,7,l,6,2,5,3,»t] 
A5 

[chs. 0,7, 1,6, 2, 5, 3,1*] 



A7 



[chs.0,7,l,6,2,5,3,U] [chs. 0,7, 1,6, 2, 5,3, It] 
U-58. Procedure used by the software in this test. 

After clearing memory, load FFFFH into the same l6-bit address in all 
channels. Read that location in each channel. Then read the memory. If 
only the location corresponding to the exercised address bit contains 
FFFFH, no address lines are open or shorted. 

Addresses are chosen in the following way: One address bit at a time is 
first made LOW, then HIGH. The corresponding power-of-two addresses will 
then be: 01H,...,08H and FEH,...,7FH, as follows: 



HEX 
ADDR. 


A7 


A6 


ADDR. 
A5 AU 


LINES 
A3 


A2 


Al 


AO 


CHANNELS: 
0, 7, 1,6, 2, 5, 3, U 


01 


L 


L 


L 


L 


L 


L 


L 


H 


EACH 


02 


L 


L 


L 


L 


L 


L 


H 


L 


EACH 


OU 


L 


L 


L 


L 


L 


H 


L 


L 


EACH 


08 


L 


L 


L 


L 


H 


L 


L 


L 


EACH 


10 


L 


L 


L 


H 


L 


L 


L 


L 


EACH 


20 


L 


L 


H 


L 


L 


L 


L 


L 


EACH 


UO 


L 


H 


L 


L 


L 


L 


L 


L 


EACH 


80 


H 


L 


L 


L 


L 


L 


L 


L 


EACH 


and then: 




















FE 


H 


H 


H 


H 


H 


H 


H 


L 


EACH 


FD 


H 


H 


H 


H 


H 


H 


L 


H 


EACH 


FB 


H 


H 


H 


H 


H 


L 


H 


H 


EACH 


F7 


H 


H 


H 


H 


L 


H 


H 


H 


EACH 


EF 


H 


H 


H 


L 


H 


H 


H 


H 


EACH 


DF 


H 


H 


L 


H 


H 


H 


H 


H 


EACH 


BF 


H 


L 


H 


H 


H 


H 


H 


H 


EACH 


7F 


L 


H 


H 


H 


H 


H 


H 


H 


EACH 
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GALLOPING ONE'S (continued) 

For example, when bit AO is exercised: 

a. Address OIH should be the only location in all channels to contain 
FFFFH. 

b. Then address FEH should be the only location in all chainnels to 
contain FFFFH. 

c. If both of these conditions are true, the first bracket will contain 
only "O's". 

The following inferences can be made from this test: 

a. If the selected address does not contain FFFFH, that address line is 
open and will be indicated by one or more "0"s instead of "O's". 

b. Two or more address lines are shorted if amy of the other addresses 
also contain FFFFH. For example, when exercising OIH, if 09H also 
contains FFFFH, then AO is shorted to A3. This will cause "1" to 
appear on all channels of those two address lines, eg: [11111111] 
[11111111] . 

c. A RAM internal short, after the input buffers, may appear as a "+" on 
one of the channels, eg: [0000+000], indicating channel 2. Since 
a memory channel is composed of four RAMs, the problem cein then be 
narrowed down to one of four RAMs . 

d. The encoders or glitch chip may also cause failures to occur in 
this test, even though previous tests have passed. For exeunple, if 
both the X and Y addresses are the sajne, except for AO, and the 
signatures are correct on the address lines, check the signatures on 
the outputs of the RAMs. If these are correct, but one or more of the 
input data line signatures are wrong, the problem is likely to be the 
encoder for that channel. 
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U-59. SUPPLEMENTARY BOARD ID TEST 



k-60. The board ID circuits have stable signatures when "opt_test" is 
pressed. If the Timing Boards are not then listed on the screen, the ID 
circuitry is not working. Check the ID circuitry signatures (U75» U82). 
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k-6l. SUPPLEMENTARY PV SKEW TEST. 



k-62. The Skew Test is a supplementary PV test which checks the skew between 
channels . 

U-63. Skew is the difference in delay between any two channels. 

U-6U. There are two stages to the skew test. In the first stage one of the 
eight probe channels is chosen as a reference channel, and either one or 
all of the other seven channels is measured for skew against the reference. 

U-65. The second stage of the test is done in the fast saunple mode. This 
test measures the amount of skew in the two channels paired in the fast 
sample mode. If the first stage test measured 0.0 ns skew for these two 
channels, the skew now measured in the Fast Sample Delay Line test should 
be exactly 2-5 ns , which is the delay caused by the fast sample delay line. 

k-66. To access the Skew Test, perform the following: 

1. Press "opt_test". RETURN. 

2. Type in the slot number for either the timing control or 
acquisition boards. RETURN. 

3. Type in "skew". RETURN. 

U. The screen should now display the setup information for the skew 
test as shown in figure U-2. 



SKFU TEST - SET UP INFORMATION! 200 MHz TIMING ANALY7FR 

Pr»bes should be csnnvcted to » (50 ohn) •signal source whose frequency is 
10.01 MHz (ECL. output with 50% duty cycle) with the fo])owinci prowisionsi 

l! The reference probe is connected to an output and one or the rest 
of the probes are connected to the sane or a conplenentary output. 

2! For testing the delay line used in the fast sanple node, only 
probes 0 - 3 (fc 8 - tl with 16 channels) are u?^ed as references. 



Figure k-2. Skew Test Setup 
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U-67. To perform the first skew test: 

1. Press "skew_test". 

2. You may now choose a reference channel, and then press RETURN. 

3. If you don't choose a reference channel, the system will 
automatically select channel 0. 

k. When you press RETURN, the display will show the skew of all the 
other channels with respect to the reference channel, using both 
positive and negative edges. (SEE FIGURE k-3) . The test cycles 
25 times and lasts about one and three-quarter minutes . 

5. The amount of skew shown in this test when the probe is 
connected properly according to the setup conditions 
shown in the first display should be 1 . 5 ns typical . 



?Q0 MHz TIMING; Nano Seconds of SKFW ■- w.i th revH^Pct to 

POSITIUE EDGES; NEGATIVE ET/GFS ; of the r(:-f tr-ence ch^innel's siqnal 

CHANNEL; 0 ref ref 

1 0.0ns 0.0n<^ 

2 0.0ns O.Oits 

3 0.0ns 0.0ns 

4 0.0ns 0.0ns 

5 0.0ns 0 . 0 n 5 

6 0,0ns O.Qns 

7 0,0ns 0,0ns 



Figure U-3. First Skew Test 
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l»-68. To perform the second skew test: 

1. Press "fast_saunp" 

2. The screen will display "f ast_sajnple_delay _line _test". 

3. You may now either choose a reference channel, or let the system 
default to chajinel 0. 

U. Press RETURN. The screen will show the amount of skew in the 
channel paired in the fast sample mode with the reference 
channel. For example, if channel 0 is the reference channel, 
channel k will be the other channel used in the measurement 
because channel k is paired with channel 0 in the fast sample mode. 
Similarly, chajinels 1 and 5» channels 2 and 6, and chajinels 3 
and 7 will be paired. (SEE FIGURE k-k) . 

5. The amount of skew shown in this test when the probe is connected 
properly according to the setup conditions shown in the first 
display should be 2.5 ns typical, which is the length of the 
delay line. 



200 MHz TIMING: Nano Saconds of FAST SAMPLE DFLAY-LINE-SKFW <2.5nS Typ . ) 

POSITIVE EDGES; NEGATIVE EDGES; of the reference channel's sional 
CHANNEL; 0 ref ref 
1 
2 
3 

4 0.0ns 0.0ns 

5 

6 

7 



Figure k-k. Second Skew Test 
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U-69. PV SOFTKEY SEQUENCE. 



The following figures (U-5 to k-13) show the softkey sequence needed to run a 

single PV test repeatedly for signature analysis. Each PV test 

corresponds to one signature loop. The signature lists are given after the 
figures . 






L>fc V I C t 




1 -7 L' 37 L' i ^iC C 




ij rj I T u ? 




26 uy PP IhTEk 




6 'ill ijO 




64 0 ijO 


4 


6 4 u 0 Ij 




0 0 Ci 




TmI^ '-■•+uO<1i 




64 0 rjLi 



;:)TArUB; Awa.Ltinq coMMond 1<1:S.B 



Figure U-5. Press "opt test' 
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Slot # ID # Moduie lested t-aiied 



3 1004H 200 MHz Timing Data Hcquisition 0 0 

4 lOuiH 200 MHz Timing Contro 1 00 
Timing anaiyzer control board avai iabl^ for HlMB stim'jius 



STATUS; Awaiting coMnand 



end run show I is, t ap,,e,e,nd Bt.i» ainb 



Figure k-J. Press "run". 



aoo MHz Tirtinqi PerforMance Verification (c , 11/5/81) (ri, 15 Jan 198?, 15:38 
Slot * ID » Module Tested Failed 



3 1004H 200 MH? Tiwinq Data Acquisition 0 

4 lOOlH aOO MHz lining Control 0 
Tining analyzer control board available for AIMFi stiMulufi 



STATUS ! AwQit ing c omnand 

r un 

slot r epeated 



Figure U-8. Press "slot". 
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200 MHi Tlningi Pcrfornance Verification (c. 11/5/81) fri, lb Ian 198?, 1S|38 
Slot • ID • Module Tested Failed 



3 1QQ4H 200 MHz lining Data Acquisition 0 

4 1001H 200 HHz Tiding Control 0 
Tining analyzer control board available for AIMB stinulus 




Figure k-9' Type the slot number. 



200 MHz TlMlngi Perfornance Verification <c. 11/5/81) Krl, 15 Jan 1982, 1tii3B 
Slot * ID * Module Tested Failed 



3 1004H 200 MHz Tlnlng Data Acquisition 0 

4 lOOlH 200 MHz Tining Control 0 
lining analyzer control board available for AIMB stinulus 



STATUS: Awaiting connand 
run slot 3 



test repeated 



Figure U-10. Press "test". 
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- Model 6U602A 




TES i S HVHiLHtiLt : ^uOhHz TlrilMU - Dh i h HCuUIalTiON 

2 KHhi COUNTERS 

4 DuhL ThRESHuLl' 

5 Gf. iTCm 

b DhC:? TF'lGi'.tK 

7 ChElkEk b-lJHKC' 

a RhM FILLEl' 

9 QhLLuPING uNE9 



STATUS: Awaiting coMMand 
run slot 3 test 
<TEST*> 



Figure Type the test niimber. 




7 ChElKER BuhRD 

B rhm filled 

9 GhLLuPINl; uHES 



£iTATUS: Awaiting coMMand 
run slot 3 test 1 
repeated 



Figure U-12. Press "repeated". 
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ot # 3 .SiJuNHz liming - C'H i h HCQUiSITIuN Fri, 15 Jan 



TEsThD hHlttL) 



[OPEN = u, SHUK I = +, hAILED = 1 , HH:55tD = UJ 



STA}U£) ! Awaiting coMMand 



run slot 3 test i repeated 
thru f..9A'k 



Figure U-13. Press [RETURN]. 
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U-70. SIGNATURE ANALYSIS. 

k-Jl. The following 9 signature loops correspond to the previously given 
performance verification tests. That is, if a PV test fails, run the signature 
loop corresponding to that test. For example, if one of the test steps for 
TEST 1: SERIAL PROGRAMMING shows a "1" instead of a "0" in the bracket, look 
at the signatures for LOOP 1. In order to take the signatures, run TEST 1 
repeatedly, using the procedure illustrated by the above figures (U-2 to U-10) . 
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64602A TiMinq Acquisition Board 
SERIAL PROGRAMMING *1 



NORM mode: 



MH 



CC7A 



DATA THRESHOLD! ©cl & ttl 
CLOCK THRESHOLD! ttl 
ST~SP-QL THRESHOLD: ttl 



L 0 c a t i 0 n 
Location 
Location 
Location 



of ST/SP/START; < 

of QUAL/STOP : sa 

of CLOCK: sa elk 

of GROUND: gnd 



■ a qate 
gate 



neq , 
p OS , 
p OS , 



edge 
edge 
edge 



::c 



TTL 



u 


7 --IS 


7524 


U 


27-34 


high 


U 11-11 


FP5P 


u 


7 •■••15 


FP5P 


U 


27-35 


low 


U 16-12 


9UA5 


u 


i 1 - 1 3 


7524 


U 


27-36 


high 


U 16-13 


8808 


LI 


16 ■•••11 


9UA5 


U 


27-37 


596F 


U 70- 1 


low 


U 


16-15 


88 08 


U 


27-38 


low 


U 70- 4 


HHCH 


U 


17- 2 


9UA5 


U 


27-39 


high 


U 70- 5 


870C 


L) 


17^^ 3 


AFH7 


U 


27-40 


596F 


U 70- 6 


CC7A 


1.) 


17^^- 5 


BB08 








(TOTLZ=: 


0161 ) 


U 


27^- 1 


low 








U 70- 7 


870C 


U 


27^^^ 2 


h i q h 








U 70- 9 


870C 


u 


27- 3 


59 6 F 








U 70-11 


high 


u 


27- 4 


1 0 w 








U 70-13 


high 


u 


27 ^- 5 


h i g h 








U 70-14 


0000 


IJ 


27^^ 6 


596F 








(T0TL7.=: 


0161 ) 


u 


27- 8 


880 8 








U 70-15 


high 


u 


27- 9 


h i q h 








U 70-16 


HHCH 


LI 


27-1 0 


FP5P 








U 70-19 


A899 


U 


27-12 


0 0 0 0 








U 72- 1 


high 


LJ 


27-13 


high 








U 72- 2 


CC7A 


U 


27-14 


0 0 0 0 








(TOTLZ= 


0161 ) 


U 


27-15 


high 








U 72- 3 


7524 


LJ 


27-16 


high 








U 72- 4 


HHCH 


U 


27-17 


low 








U 72- 5 


A899 


U 


27-18 


h i g h 








U 72- 6 


7524 


U 


27-19 


h i g h 








U 72- 7 


CC7A 


LI 


27-20 


1 ow 








U 72- 9 


high 


U 


27-21 


high 








U 72-10 


high 


U 


27-22 


h ;i. q h 








U 72-12 


high 


U 


27-23 


1 0 w 








U 72-13 


A899 


U 


27-24 


h i q h 








U 72-14 


CC7A 


U 


27-25 


high 








(TOTLZ= 


0161 ) 


U 


27-26 


I ow 








U 72-15 


CC7A 


U 


27-27 


0000 








<TOTLZ= 


0391 ) 


u 


27-2B 


h i q h 








U 73- 1 


t3P3 


u 


27-29 


0 000 








U 73- 2 


A899 


u 


27-31 


AFH7 








U 73- 3 


CC7A 


u 


27-32 


high 








<TOTLZ=i 


0161 ) 


u 


27-33 


low 








U 73- 4 


0000 
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II *7"Z_ 


rr7 A 


( TflTI 7 — 
\ 1 U 1 L-Z.— 


n 1 A 1 ^ 


II 7TL_ A 




1 1 7"?— CI 




II 7Tt_ Q 




( TnTI 7 — 


n 1 A1 ^ 


1 1 7"»— 1 n 


r r vj r 




rr7 A 


( TflTl 7 = 

\ 1 U 1 L. i. ~ 


?1 ft7 i 








0 n n 0 

17 W vl \J 


< TOTL 7 = 


n ft n 1 \ 




rr7A 

L/ / ri 


i TflTI 7 = 


1 1 9 S ^ 


II 7'=;— 9 


rr7 A 


f TflTI *7-- 


n 1 A 1 ^ 




h i Q h 


11 7 S — A 


rr7A 

UU / H 


/ THTI 7 = 


n 1 A 1 ^ 


It 7S-- S 




^ TnTI 7 — 


1 P7 \ 


1 1 7S- A 




i TflTI 7 = 


n 1 A1 i 


II 7 S — ft 


n X q n 






( TOTLZ= 


0 1 A1 ) 


11 7S-1 0 

U / W 1 V 


1 1 X ^ 1 1 




rr7A 

WW / r1 


< TOTLZ = 


01 A1 ) 




n n n A 

U w il U 


f T n T 1 7 = 


n 1 A 1 ^ 


L) 75-13 


r (" 7 A 


i TnTI 7= 


? 1 R7 ^ 






II Q1 _ -Z 


uuru 




1 TP 1! 
1 Or 0 




1^ 1 rt h 
1 1 X y 1 1 


II ft1 - A 

w 0 1 0 


MO 7 7 


U 81-10 




11 81-11 


low 


I) 81 -1 ? 


h "i ft h 


II ftl -1 


high 


II np— 1 

U Oc 1 




II 0?— A 




U 82- 5 

WWW W 


7F1 4 

/ f A — 




00 u 0 


U 82- 7 


487C 


U 82- 9 


870C 


U 82-10 


low 


U 82-12 


h iqh 


U 82-13 


870C 


U 82-14 


high 


U 82-15 


high 
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646 02A TxMinq Acq u:i sit ion Board 
RAM COUNTERS #2 

NORM MODE W UP 73 

DATA THRESHOLD ; eel & ttl 
CLOCK THRESHOLD: ttl 
ST-SP-QL THRESHOLD: ttl 

Location of ST/SP/STARTi sa gate neg . edqp 
Location of QUAL/STOP : sa gate posv. edge 



Location 


of CLOCK; 


sa elk 






p 0 


s . edge 








Location 


of GROUND! 


gnd 














ECL 














TTL 




U 5- 3 


0402 




U 


10- 


2 


U1U4 


U 


4- 1 


0200 


U 5- 7 


0200 




U 


10- 


3 


0U87 


U 


4- 2 


U1U4 


U 5-11 


U5U6 




U 


10- 


4 


U1U4 


u 


4- 3 


0F06 


U 5-15 


U3U4 




U 


10- 


5 


0U87 


u 


4- 4 


h igh 


U 6- 1 


high 




U 


10- 


6 


0985 


u 


4- 5 


0U87 


U 6- 2 


U3U4 




U 


10- 


7 


U7U6 


u 


4- 6 


U1U4 


U 6- 3 


0402 




U 


10- 


9 


0000 


u 


4- 7 


UUU3 


U 6- 4 


U1U4 




U 


10- 


10 


U7U6 


u 


4 -. 9 


0180 


U 6- 5 


high 




U 


10- 


13 


U7U6 


u 


4-10 


high 


U 6- 6 


U5U6 




U 


1 0- 


14 


0985 


u 


4-1 1 


0UP6 


U 6- 7 


0U87 




U 


10- 


15 


U7U6 


u 


4-12 


UUU3 


U 6-10 


U3U4 




U 


14- 


1 


high 


u 


4-13 


0200 


U 6-11 


0U87 




U 


14- 


d. 


A1H8 


u 


4-14 


0U87 


U 6-12 


high 




U 


14.... 


3 


high 


l.J 


4-15 


CPH6 


U 6-13 


U1U4 




U 


14- 


4 


A1H8 


u 


5- 4 


0402 
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u 


65- 


- 3 


0 040 


u 


65- 


- 4 


2052 


u 


65- 


- 5 


0040 


II 


6*=;- 


o 




u 


65- 


- 7 


5UAC 


11 

w 




. o 

T 


\j \j n L-i- 


u 


65- 


•1 0 


0804 


u 


65- 


-1 1 


387U 


u 


65- 


•12 


0864 


u 


65- 


•13 


387U 


u 


65- 


-14 


0864 


u 


65- 


-15 


0804 


u 


66- 


• 1 


CPH6 


u 


66- 


- 2 


0200 


u 


66- 


• 3 


0040 


u 


66- 


• 4 


2052 


u 


66- 


■ 5 


0040 


u 


66- 


• 6 


2052 


u 


66- 


7 


5UAC 


u 


66- 


9 


5UAC 


u 


66- 


10 


0F06 


u 


66- 


■1 1 


3F7H 


u 


66- 


•12 


0F66 


u 


66- 


•13 


3F7H 


u 


66- 


14 


0F66 


IJ 


66- 


•15 


0F06 


u 


67- 


1 


low 


u 


67- 


• 2 


UP33 


u 


67- 


3 


0040 


u 


67- 


4 


HP21 


u 


67- 


5 


2052 


u 


67- 


6 


UP 33 


u 


67- 


7 


0040 


u 


67- 


8 


HP21 


u 


67- 


9 


2052 


u 


67- 


1 1 


HP21 


u 


67- 


12 


2052 


u 


67- 


13 


UP 33 


u 


67- 


14 


0 040 


u 


67- 


1 5 


HP21 


u 


67- 


16 


2052 


u 


67- 


1 7 


l)P33 


u 


67- 


1 8 


0040 


u 


67- 


19 


low 


u 


68- 


1 


CPH6 


u 


68- 


2 


0402 


u 


68- 


3 


0040 


u 


68- 


4 


2052 


u 


68- 


5 


0040 


IJ 


68- 


6 


2052 


u 


68- 


7 


5UAC 


u 


68- 


9 


5UAC 


u 


68- 


1 0 


high 


u 


68- 


11 


387U 



u 

w 




0864 


u 


68-1 3 


387P 


u 


68-1 4 


0CP4 


u 


68-1 5 


0804 


u 


69- 1 


CPH6 


u 


69- 2 


0200 


□ 


69- 3 


0040 


u 


69- 4 


2052 


u 


69- 5 


0 040 


u 


69- 6 


2052 


u 


69- 7 


5UAC 


u 


69- 9 


5UAC 


u 


69-1 0 


h i n h 

II <L U 1 1 


1 1 


69- 1 1 




n 


69-1 3 


0F66 


u 


69- 1 3 


3F7F 


u 


69-1 4 


0UP6 


u 


69-15 


0F06 


u 


70- 1 


low 


u 


70- 4 


5UAC 


u 


70- 5 


7U39 


u 


70- 6 


UP 73 


(TOTLZ=0001 > 


U 


70- 7 


2192 


U 


70- 8 


741F 


U 


70- 9 


7U38 


U 


70-11 


high 


U 


70-12 


741F 


u 


70-13 


0180 


u 


70-14 


0000 


(TOTLZ=0001 ) 


U 


70-15 


high 


U 


70-16 


5UAC 


U 


70-17 


0000 


U 


70-18 


00 00 


U 


70-19 


A1H8 


U 


72- 1 


high 


U 


72- 2 


UP 73 


(TOTLZ=0001 ) 


U 


72- 3 


UP 73 


(TOTLZ=0091 ) 


U 


72- 4 


5UAC 


U 


72- 5 


A1H8 


U 


72- 6 


high 


U 


72- 7 


high 


U 


72- 9 


high 


u 


72-10 


high 


u 


72-11 


high 


u 


72-12 


high 


u 


72-13 


A1H8 


u 


72-14 


UP73 


<TOTLZ = 0001 ) 


U 


72-15 


UP73 



(TOTLZ=0123> 



U 73- 1 5UAC 
U 73- 2 A1H8 
U 73- 3 UP73 
(TOTLZ=0001 ) 
U 73- 4 low 
U 73- 5 UP73 
<TOTLZ=0001 ) 



u 


73- 


6 


h igh 


u 


73- 


8 


high 


U 


73- 


9 


UP73 


(TOTLZ=i 


0001 ) 


U 


73- 


10 


1 ou 


U 


73- 


11 


UP73 


<TOTLZ= 


0199) 


U 


73- 


12 


5UAC 


U 


79- 


1 


A1H8 


U 


79- 


2 


0864 


U 


79- 


3 


6715 


U 


79- 


4 


387U 


U 


79- 


5 


771H 


U 


79- 


6 


0864 


U 


79- 


7 


6794 


U 


79- 


8 


387U 


U 


79- 


9 


741F 


U 


79- 


11 


0CP4 


u 


79- 


12 


6715 


U 


79- 


13 


387P 


u 


79- 


14 


771H 


u 


79- 


15 


0864 


u 


79- 


16 


6715 


U 


79- 


17 


387U 


u 


79- 


18 


771H 


U 


79- 


19 


A1H8 


U 


81- 


4 


5UAC 


u 


81- 


5 


high 


U 


81- 


6 


A1H8 


u 


81- 


8 


8A6U 


u 


81- 


9 


741F 


u 


81- 


10 


high 


u 


82- 


1 


A1H8 


u 


82- 


2 


0UP6 


u 


82- 


3 


701P 


u 


82- 


4 


low 


u 


82- 


5 


7U39 


u 


82- 


6 


high 


u 


82- 


7 


2093 


u 


82- 


9 


7U38 


u 


82- 


10 


1 ow 


u 


82- 


11 


771H 


u 


82- 


12 


high 


u 


82- 


13 


7U39 


u 


82- 


14 


high 


u 


82- 


15 


high 
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64602A TiMinq Acquisition Board 
FAST SAHPLE #3 

NORM MODE VH == FH25 

DATA THRESHOLD; eel & ttl 
CLOCK THRESHOLD! ttl 
ST-SP-QL THRESHOLD! ttl 

Location of ST/SP/START: sa gate neg . edge 
Location of QUAL/STOP ! sa gate pos. edge 



Location 


ot ui ,uuK ! sa CiK 




p 0 


ir« . edge 








Location 

ECL 


Or bKUUriU : Qnu 














U 


7- 1 


high 


u 


1 c 0 


c n 7 ft 
r U / U 


u 


0 "7 ._ 1 0 
<i / — 1 0 


c 0 ir 0 


U 


7- 2 


U U U U 


1 1 
ij 


•10.-. A 


P ft 7 ft 
r u / u 








U 


7- A 


"J[ "Z O 


u 


I C. I H 




u 


0 'V _. 0 ft 


0 "7 '7 


U 


7- 5 


n n A n 
U U U U 


1 1 

u 


1 A— 1 


h igh 


1 1 


'i V _ 0 1 




u 


7-1 1 


n n n n 
u u u u 


II 

w 




Arr7 


u 


27-22 


5852 


u 


7-12 


A '7 1=: c 


1 1 


1 A— 1 


1 n t- J 


u 


27-23 


9577 


u 


7-13 


O M / U 


1 1 


1 4— 4 


r1 w / 


y 


27-24 


5852 

w w w lU. 


u 


7-14 


n n n n 
u u u u 


1 1 


14- S 


(j 0 7 i„ 


U 


27-25 


5852 


u 


7-15 


i!^ 7 '="1 '-1 


n 


1 4- ^1 


6692 


u 


27-26 


9577 


u 


9- 1 


high 


11 


14- 7 


PHP'S 

1 ri 


u 


27-28 


h "i n h 


u 


9- 2 




11 

w 


1 4- 9 


6692 


u 


27-29 


3395 


u 


9~ 3 


"7 "1 0 


1 1 


1 4-1 n 


M W Irf / 


u 


27-31 


AFSC 

ni WW 


u 


9- 4 




1 1 


1 4 — 1 1 


H *i n It 
11 X K^l \ 


y 


27-32 


h 4 n h 
II X u 1 1 


u 


9- 5 


n n n n 
VJ u u u 


11 


1 4-1 ? 


r n \j 


U 


27-33 


1 A U 
A. \l W 


u 


9- 6 


11 X (J 1 t 


11 


1 4-1 4 


hi n K 


u 


27-34 


h "i n h 

II X 1 1 


u 


9- 7 


n (1 n n 

1/ U u u 


1 1 


1 4-1 S 


A77P 


u 


27-35 

Ch 7 WW 


3PFn 


u 


9-10 


n fl n n 

u u u u 


u 


1 6- 3 


0 0 0 0 


u 


27-36 


U3P5 


u 


9-11 




u 


16-6 


0000 

s} \f \f V 


u 


27-37 


5H96 


u 


9-12 


n n n n 

u vi u \f 


LI 


1 6-1 1 


999R 


y 


27-38 


3PF0 


u 


9-13 


1 U / u 


11 

VJ 


1 6- 1 

AW i vJ 


w w W 


U 


27-39 


U3P5 


u 


9-14 




1 1 


17" ? 




u 


27-40 


5H96 


u 


9-15 




1 1 
KJ 


17"- 


Hr OU 








u 


10- 1 


high 


U 


17- 5 


U836 








u 


10- 2 


AA5C 


U 


27- 1 


3PF0 








u 


10- 3 


677P 


u 


27- 2 


U3P5 








u 


10- 4 


AA5C 


u 


27- 3 


5H96 








u 


10- 5 


677P 


u 


27- 4 


9577 








u 


10- 6 


0000 


u 


27- 5 


5852 








u 


10- 7 


3395 


u 


27- 6 


U621 








u 


10- 9 


0000 


u 


27- 8 


U836 








u 


10-10 


3395 


u 


27- 9 


high 








u 


10-11 


0000 


u 


27-10 


A755 








u 


1 0-12 


0000 


u 


27-12 


3395 








u 


10-13 


3395 


u 


27-13 


high 








u 


10-14 


0000 


u 


27-14 


3395 








u 


10-15 


3395 


u 


27-15 


5852 








u 


11-13 


6A70 


u 


27-16 


5852 








u 
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GLITCH *5 



NDRM MODE 
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DATA THRESHOLD HIGH: eel & ttl 
CLOCK THRESHOLD: ttl 
ST-SP~QL THRESHOLD: ttl 

Location of ST/SP/START: sa gate neg . edge 
Location of QUAL/STOP : sa gate pos. edge 
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U 30-21 4FH6 

U 30-22 2C0A 

U 30-23 45A3 

U 30-24 45A3 

U 30-37 PF12 

U 30-38 PF12 

U 30-39 65PA 

U 30-40 65PA 

U 31- 1 F07H 

U 31- 2 436C 

U 31- 3 low 

U 31- 4 low 

U 31-15 UUP9 

U 31-17 low 

U 31-18 low 

U 31-19 low 

U 31-20 low 

U 31-21 low 

U 31-22 5436 

U 31-23 6P48 

U 31-24 low 

U 31-37 low 

U 31-38 00U9 

U 31-39 low 

U 31-40 4373 

U 32- 1 CPC2 

U 32- 2 CPC2 

U 32- 3 374A 

U 32- 4 374A 

U 32-15 UUP 9 

U 32-17 74PU 

U 32-18 74PU 

U 32-19 74PU 

U 32-20 74PU 

U 32-21 4FH6 

U 32-22 2C0A 

U 32-23 45A3 

U 32-24 45A3 

U 32-37 PF12 

U 32-38 PF12 

U 32-39 65PA 

U 32-40 65PA 

U 70- 1 low 

U 70- 2 75UA 

U 70- 4 CAUH 

U 70- 5 H3P8 

U 70- 6 75UA 

U 70- 7 U251 

U 70- 8 UUP9 

U 70- 9 3267 

U 70-11 P727 

U 70-12 UUP9 

U 70-13 low 

U 70-14 0000 
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64602A TiMing Acquisition Board 
DACS TRIGGER *6 



NORM MODE 



VH 



H7CH 



DATA THRESHOLD! eel & ttl 

CLOCK THRESHOLD: ttl 
ST-SP~QL THRESHOLD: ttl 

Location of ST/SP /START: sa gate neg . edge 
Location of QUAL/STOP : sa gate pos. edge 

Location of CLOCK: sa clock pos. edge 

Location of GROUND: gnd 
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NORH HODE 



MH UF19 
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SECTION V 
ADJUSTMENTS 



5-1. INTRODUCTION, 

3-2. This section describes adjustments and checks required to return the 
instrument to peak operating capability after repairs have been made. 



5-3. SAFETY REQUIREMENTS. 

5-^. Although this instrument has been designed in accordance with 
international safety standards, general safety precautions must be observed 
during all phases of operation, sei^ice, and repair of the instrxunent. 
Failure to comply with precautions listed in the Safety Summary at the front of 
this msuiual or with specific warnings given throughout the manual could 
result in serious injury or death or damage to equipment. Service 
adjustments should be performed only by qualified service personnel. 



5-5- EQUIPMENT REQUIRED. 

5-6. a. Digital voltmeter with at least four-place accuracy, such as the HP 
3U66A DVM, or equivalent. 

b. Nonconductive alignment tool. 

c. Shorting clip lead. 



5-7. DESCRIPTION. 

5-8. The 6U602A timing acquisition board has only three adjustments, one for 
DAC negative full-scale, amd two for DAC positive full-scale. 

5-9- PV tests 1 and 2 are used to make the DAC adjustments. 



ACQ 5-1 



Adjustments - Model 6U602A 



5-10. KEYBOARD SETUP. 

5-11. Use the following steps to access the 6^602A Acquisition Board PV tests, 
which are used to make the DAC adjustments : 

a. With the operating system initialized and awaiting a command, press 
the softkey labeled "opt_test" (you may have to keep pressing the 
"etc" softkey until you see "opt_test" on the screen) . 

b. Press [RETURN] . You should see a listing of all the optional 
boards that are present in your mainframe, along with their slot 
numbers . 

c. Type in the Timing Acquisition Board slot number. 

d. Press [RETURN] . 

e. Press softkey "run". 

f. Press softkey "slot". 

g. Type in the Timing Acquisition Board slot number. 

h. Press softkey "test". The screen will now list all 
the Timing Acquisition Board PV tests. 

i. Type in the number of the test you wish to run. (For the 
acquisition board adjustments, use tests 1 and 2). 

j . Press [RETURN] . 



5-12. DACS NEGATIVE FULL-SCALE ADJUSTMENT. 

5-13- a. Disconnect the timing probe from the acquisition board before mak- 

ing this adjustment. 

b. If it has not already been done, press softkey "opt_test", 
[RETURN], 2uid then the following softkeys in sequence: "run slot 
(type in acq. bd. slot) test 1". 

c. Press [RETURN] 

d. Connect the ground lead of the DVM to the GND test point located 
on the upper middle part of the board. 

e. Short TPl to TP2 with the clip lead. 

f. Connect the V-ohms lead of the DVM to TPl. 

g. Adjust -FS (R2) for -2.133V +/- 0.5mV at TPl. 

h. Remove the clip lead shorting TPl to TP2. 

I i. Check that TPl and TP2 are within 4 . Omv of each other; if they are 

they are not, suspect U77 (op-amp) within the DAC circuitry. 
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Figure 5-1. Adjustments 



DACS POSITIVE FULL-SCALE ADJUSTMENT. 

5-15- a. Disconnect the timing probe from the acquisition board before making 
this adjustment. 

b. If it has not already been done, press softkey "opt_test", [RETURN], 
and then the following softkeys in sequence: "run slot (type in acq. 
bd. slot) test 2". 

c. Press [RETURN]. 

d. Connect the ground lead of the DVM to the GND testpoint located on 
located on the upper middle part of the board. 

e. Connect the V-ohms lead of the DVM to TPl. 

f. Adjust +FS1 (Rl) for +2. 11 TV +/- 0.5mV at TPl. 

g. Connect the V-ohms lead of the DVM to TP2. 

h. Adjust +FS2 (R3) for +2. 117V +/- 0.5mV at TP2. 
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SECTION VI 
REPLACEABLE PARTS 

6-1. INTRODUCTION. 

6-2. This section contains information for ordering parts. Table 6-1 lists 
abbreviations used in the parts list and throughout the manual. Table 6-2 
lists all replaceable parts in reference designator order. Table 6-3 contains- 
idle names amd addresses that correspond to the manufacturers' five-digit code 
nximbers . 

6-3. ABBREVIATIONS. 

6-U. Table 6-1 lists abbreviations used in the parts list, the schematics and 
throughout the manual. In some cases, two forms of the abbreviation are used: 
one all in capital letters, and one partial or no capitals. This occurs 
because the abbreviations in the parts list are always capitals. However, in 
the schematics and other parts of the manual, other abbreviation forms are used 
with both lower-case and upper-case letters. 

6-5. REPLACEABLE PARTS LIST. 

6-6. Table 6-2 is the list of replaceable parts and is organized as follows: 

a. Chassis -mounted parts are in alphanumerical order by reference 
designation. 

b. Electrical assemblies and their components in alphanvimerical order by 
reference designation. 

c. Miscellaneous parts. 

The information given for each part consists of the following: 

a. The Hewlett-Packard part number and the check digit. 

b. The total quantity (Qty) in the instrument. 

c. The description of the part. 

d. A five-digit code that indicates the manufacturer. 

e. The manufacturer's part number. 

The total quauitity for each part is given only once, at the first appearamce 
of the part nximber in the list. 
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6-7. ORDERING INFORMATION. 

6-8. To order a part listed in the replaceable parts table, quote the Hewlett 



Replaceable Parts - Model 6U602A 



Table 6-1, Reference Designators and Abbreviations 









REFERENCE DESIGNATORS 






A 


assembly 


F 


fuse 




MP 


mechanical part 




inteQiiil^'c^ ci'Ciiit 


B 


motor 


FL 


filter 




P 


plug 






BT 


battery 


IC 


integrated circiiit 




Q 


transistor 




bulb photocell etc 


C 


capacitor 


J 


jack 




R 


resistor 


VR 


voltage regiilator 


CP 


coupler 


K 


relay 




RT 


thermistor 


W 




CR 


diode 


L 


Inductor 




S 


switch 




soc Ket 


DL 


delay line 


LS 


loud speaker 




T 


transformer 


Y 


crystal 


DS 


device signaling ■ lamp'^ 


M 


meter 




TB 


terminal board 


Z 


tuned cavity network 


E 


misc electronic part 


MK 


Fiiicrophone 




TP 


test point 














ABBREVIATIONS 








A 


amperes 


H 


henries 




N/O 


normally open 


RMO 


rack mount only 


AFC 


automatic frequency 


HDW 


hardware 




NOM 


nominal 


RMS 


root-mean square 




control 
















AMPL 


amplifier 


HEX 


hexagonal 




NPO 


negative positive zero 


RWV 


reverse working 






HG 


mercury 






'zero temperature 




voltage 


BFO 


beat frequency oscillator 


HR 


houri s' 






coefficient! 






BE CU 


beryllium copper 


HZ 


liertz 




NPN 


negative- positive- 


S-B 


slow-blow 


BH 


binder head 










negative 


SCR 


screw 


BP 


bandpass 








NRFR 


not recommended for 


SE 


selenium 


BR5 


brass 


IF 


intermediate freq 






field replacement 


SECT 


section' S' 


BWO 


backward wave oscillator 


PMPG 


impregnated 




NSR 


not separately 


SEMICON 


serTnconductor 






INCD 


incandescent 






replaceable 


SI 


Silicori 


COW 


counter-clockwise 


INCL 


includeis' 








SIL 


silver 


CER 


ceramic 


INS 


insulationied' 




OBD 


order by description 


SL 


slide 


CMO 


cabinet mount only 


INT 


internal 




OH 


oval head 


SPG 


spi ing 


COEF 


coeficient 








OX 


oxide 


SPL 


special 


COM 


common 


K 


kilo 1000 








SST 


stainless steel 


COMP 


composition 












SR 


split ring 


COMPL 


complete 


LH 


left hand 




P 


peak 


STL 


steel 


CONN 


connector 


LIN 


linear tiiner 




PC 


printed circuit 






CP 


cadmium plate 


LK WASH 


lock wastuM 




PF 


picofarads 10 


TA 


tantcitum 


CRT 


cathode-ray tube 


LOG 


loganlhniic taper 






farads 


TD 


li rue delay 


CW 


clockwise 


LPF 


low pass filter 




PH BRZ 


phosphor bronze 


TGL 


toggle 












PHL 


phillips 


THD 


thread 


DEPC 


deposited carbon 


M 


milli 10 ^ 




PIV 


peak inverse voltage 


Tl 


titanium 


DR 


drive 


MEG 


meg ^0^' 




PNP 


positive-negative- 


TOL 


tole ranee 






MET FLM 


've';i\ 'ilm 






positive 


TRIM 


Ii immer 


ELECT 


eiectroi'yiic 


MET OX 


(i^etiiliK- ox'de 




P/0 


part of 


TWT 


tiavoliiu] wavti tube 


ENCAP 


encapsulated 


MFR 


manufactuier 




POLY 


polystyrene 








external 




mega hertz 




PORC 


porcelain 




m I c 1 10 ^' 






MINAT 


miniature 




POS 


position! s' 






F 


farads 


MOM 


momentary 




POT 


potentiometer 


VAR 


vaiiable 


FH 


flat tiead 


MOS 


metal oxide substrate 


PP 


peak-to-peak 


VDCW 


dc working volts 


FIL H 


fillister head 


MTG 


mounting 




PT 


point 






FXD 


fixed 


MY 


■'mylar' 




PWV 


peak workmg voltage 


W/ 


with 
















w 


watts 


G 


giga 1 109i 


N 


nano ■ lO 




RECT 


rectifier 


WIV 


working inverse 


GE 


germanium 


N/C 


normally closed 




RF 


radio tiequency 




voltage 


GL 


glass 


NE 


neon 




RH 


round head or 


WW 


wirewound 


GRD 


groundiedi 


Nl PL 


nickel plate 






right hand 


W/0 


without 
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Table 6-2. Replaceable Parts List 



Opcinn^itinn 

L^COiyi la llwl 1 


HP Part 

MiimKpr 


Q 

D 


Qty 


Description 


Mfr 
Code 


Mfr Part Number 




&4602A 


0 




TIMING ANALYSIS ACQUISITinN BOARD 


28480 


64602A 




64602-66503 


2 




200 MHZ TIMING ANALYSIS BOARD 


28480 


64602-66503 


ftlCl 


01 60-4385 


2 


1 


CAPACITOR -FXD 


15PF +-57. 200VDC CER 0+-30 


28480 


0160-43B5 


A1C2 


0160-4383 


0 


1 


CAPACITOR-FXD 


6,8PF +-,5PF 20 0UDC CER 


20932 


5024E0200RD6B9D 


C3 


0 1 60-3879 


7 


47 


U, Hr HI - J, 1 UK r A 1/ 


n 1 1 ic* J 'J f 1 ■/ i n n U T"! P (■' U" Q 

. U t Ur T — 1 U u V IH.. ur K 


28480 


0160-3879 


A1C4 


0160-3879 


7 




CAPAniTDR-FXO 


. OlOF +-20-/ 1 OOVDC CFR 


284B0 


0160-3879 


flics 


0160-3443 


1 


5 


CAPACITOR-FXD 


.lOF +aO-20Z 50UDC CER 


28480 


0160-3443 


A1C6 


0160-3443 


1 




CAPACITQR-FXD 


. IIIF +80-20% 50VDC CFR 


28480 


0160-3443 


A1C7 


0140-0151 


0 


3 


CAPACITOR-FXD 


820PF +-2% 30 0VDC MICA 


72136 


DM15F821G0300UU1CR 


Al CB 


0160-3879 


7 




rAPAr TTUR- Fxn 


.OIUF +—20% 1 OOVDC CFR 


28480 


01 60-3879 


A1C9 


0160-3879 


7 




CAPACITOR-FXD 


■OIUF +-20X lOOVDC CER 


2B4B0 


0160-3879 


Aicm 


0160-3879 


7 




CAPACITOR-FXD 


,01UF +-20% lOOUDC CER 


2 84 BO 


0160-3879 


Alcn 


0160-3879 


7 




CAPACITOR-FXD 


.OIUF +-20% lOOVDC CER 


28480 


0160-3879 


Aicia 


0140-0151 


0 




CAPACITOR-FXD 


820PF +-2% 300VDC MICA 


72136 


DM15F821GO3O0UU1CR 


A 1 CI 3 


0 1 60-3879 


7 




rap ip T Tnn — F Yn 




28480 




AlCll 


0160-3879 


7 




CAPACITOR-FXD 


. OIUF +-20% lOOUDC CER 


28480 


0160-3879 


AICIS 


0160-3879 


7 




CAPACITOR-FXD 


.OIUF +-20% 1 OOVDC CER 


28480 


0160-3879 


A1C16 


0160-3443 


1 




CAPACTTHR FXD 


,1UF +80-20% 50VDC CER 


2848 0 


0160-3443 


A1C17 


0140-0151 


0 




CAPACITOR-FXB 


82nPF +-2% 300VDC MICA 


72136 


DM15FB21G0300WU1CR 


Al CI 8 


0160-3879 


7 




rav^&i" 1 T cip — FV n 

V/HrHl./J. F VIK r Al/ 


n 1 1 If-" 4.— (ly 1 n nunp pro 

■ (J 1 Li r ^ t/- li /» X U u V W \^ K 


28480 


0 160-3879 


A1C19 


0160-3B79 


7 




CAPACITOR-FXD 


.OIUF +-20% lOOUDC CER 


28480 


0160-3879 


A 1 C2 n 


0160-3B79 


7 




CAPACITOR-FXD 


. OIUF +-20% 1 OOUDC CER 


HB4B0 


0160-3879 


A1C21 


0160-3879 


7 




CAPACITOR-FXD 


•OIUF +-20% lOOUDC CER 


28480 


0160-3879 


A1C22 


0160-3879 


7 




CAPACITOR FXD 


. OIUF +-20% lOOUDC CER 


28480 


0160-3879 


A "Ji C23 


0160-3879 


7 




CAPACITOR-FXD 


. U 1 T C W A. I U U V (VI.. I.. 1... IX 


28480 


0160-3879 


A1C24 


0160-3879 


7 




CAPACITOR-FXD 


. OIUF +-20% 1 OOUDC CER 


2B4B0 


0160-3879 


A1C25 


0160-3879 


7 




CAPACITOR-FXD 


.OIUF +-2(1% lOOUDC CER 


28480 


0160-3879 


A1C26 


0180-2255 


3 


2 


CAPACITOR-FXD 


2,ZUF+-20% 20UDC TA 


284B0 


0180-2255 


A1C27 


0160-3879 


7 




CAPACITOR-FXD 


.OIUF +-20% lOOUDC CER 


28480 


0160-3879 


Al C28 


0 1 60-3879 


7 




CAPACITOR- F XD 




28480 


0 1 60-3879 


A1C29 


0160-3879 


7 




CAPACITOR-FXD 


.OIUF +-20% lOOUDC CER 


28480 


0160-3879 


A1C30 


0160-3879 


7 




CAPACITOR-FXD 


, OIUF +-20% 1 OOUDC CER 


28480 


0160-3879 


filCJl 


0160-3879 


7 




CAPACITOR-FXD 


.OIUF +-20Z lOOUDC CER 


28480 


0160-3879 


A1C32 


0160-3879 


7 




CAPACITOR-FXD 


, OIUF +-207. 1 OOUDC CER 


2B480 


0160-3879 


A 1 C33 


0 1 60-3879 


7 




L/Hr Hi. J. t UK r a 1) 


, I) i Ur +-f!U/., lUUVlM., \,t:.M 




0 1 An —"1879 


A1C34 


0160-3879 


7 




CAPACTTHR- FXD 


. Oil IF + 2 0% 1 OOUDC CER 


2B4BI) 


0160-3879 


A1C35 


0 1 60-3879 


7 




CAPACITOR-FXD 


.OIUF +-20% lOOUDC CER 


2B480 


0160-3879 


A1C36 


0180-2255 


3 




CAPACITOR FXB 


2,?;UF1 20% 20VDC TA 


28480 


01B0-225S 


A1C37 


0160-3879 


7 




CAPACITQR-FXD 


.OIUF +-20% lOOUDC CER 


28480 


0160-3879 


Al C3E) 


0 1 60-3879 


7 




PAP AT TT no- Fxn 


n 1 1 icT 4 p ii'y 1 n nunp ppd 

1 <i i LJr ^ t. u A 1 \3 \jvxf\./ Lf n 


28480 


0 1 60-3B79 


A1C39 


0160-3879 


7 




CAPACITOR-FXD 


.OIUF +-20% lOOUDC CER 


28480 


0160-3879 


A1C40 


0160-3879 


V 




CAPACITDR-FXD 


. OIUF +-20% 1 OOUDC CER 


284B0 


0160-3879 


A1C41 


0160-3879 


7 




CAPACITOR-FXD 


.OIUF +-20% lOOUDC CER 


28480 


0160-3879 


A1C42 


0160-3879 


7 




CAPACITOR-FXD 


. OIUF +-20% 1 OOUDC CER 


284B0 


0160-3879 


A1C43 


0 1 60-3879 


7 




CAPisr f Tnp— Fyn 


. u 1 u 1 + I.. '.) /ii 1 u *j V jvi.. I., r, 1", 


28480 


n 1 60 —■'1879 


A1C44 


0160-3879 


7 




CAPACITOR-FXD 


. OIUF +-S07. 1 OOUDC CER 


28480 


0160-3879 


A1C45 


01 60-3979 


7 




CAPACITOR-FXD 


.OIUF +-20% lOOUDC CER 


28480 


0160-3879 


A1C46 


0160-3879 


7 




CAPfii: [TDR FXD 


. OIUF + 20% 1 OOUDC CER 


28480 


0160-3879 


A1C47 


0160-3879 


7 




CAPACITQR-FXD 


.OIUF +-20% lOOUDC CER 


28480 


0160 -3879 


A l C4B 


0 1 60-3879 


7 




CAP AC [TOR FXD 


. OJUF +-20% 1 OOUDC CER 


2848 0 


1) 1 6 0 - 3 8 7 9 


A1C49 


0160-3879 


7 




CAP ALITOR -FXD 


.OIUF +-20% lOOUDC CER 


28480 


0160-3879 


Al c;ii) 


0160-3879 


7 




CAPACITOR-FXD 


. OIUF 1 20% 1 OOUDC CER 


28480 


0160-3879 


A1C51 


0160-5333 


7 


1 


CAPACITOR-FXD 


.33UF +-10% 50UDC CER 


28480 


0160-5338 


A1C52 


0160-2306 


3 


2 


CAPACITOR-FXD 


27PF +-5% 300UDC MICA 


2848 0 


0160-2306 


A1C53 


0 1 60-3443 


1 




CAPACITOR-FXD 


,1UF +80-20% 50UDC CER 


28480 




A1C54 


0160-2306 


3 




CAPACITOR-FXD 


27PE +-5% 30 0UDC MICA 


28480 


0160-2306 


A1C55 


0160-3443 


1 




CAPACITOR-FXD 


.lUE +80-20% SOUDC CER 


28480 


0160-3443 


A1CS6 


0160-3B79 


7 




CAPACITOR -FXD 


. OIUF 1 20% 1 OOUDC CER 


28480 


0160-3879 


A1C57 


0130-1746 






CAPACITOR-FXD 


15UF+-10% 20UDC TA 


56289 


150D156X9020r(? 


A1C58 


0180-1746 






CAPACITOR-FXD 


15UF+-10% 20UDC TA 


562 8 9 


150D156X9020B2 


A1C59 


0160-3879 


7 




CAPACITOR-FXD 


. OIUF +-20% lOOUDC CER 


28480 


0160-3879 


A1C60 


0160-3879 


7 




CAPACITOR-FXB 


. OIUF +-20% 1 OOUDC CER 


2848 0 


0160-3879 


A 1 Ct 1 


0 1 130 1746 






CAPACITOR-FXD 


15UF+-10% 20UDC TA 


56289 


lSOD156X9020fi2 


AlCfc2 


0 1 rill -1746 






CAPACITOR-FXD 


15UF1 10% JiOUBC TA 


56289 


150DlS6X9020i:i2 


AlCt3 


0160-3879 


7 




CAPACITOR-FXD 


.OIUF +-20% lOOUBC CER 


28480 


0160-3879 


A1C65 


0160-3879 


7 




CAPACITOR-FXD 


. OIUF +-20% lOOUDC CER 


28480 


0160-3S79 


A1C66 


0160-3879 


7 




CAPACITOR-FXD 


.OIUF +-20% lOOUDC CER 


28480 


0160-3879 


A1C67 


0160-3879 


7 




CAPACITOR-FXD 


, OIUF +-20% 1 OOUDC CER 


2848 0 


0160-3879 


A1C68 


0180-1746 






CAPACITOR-FXD 


15UF+-10% 20UDC TA 


56289 


150D156X9020ti2 


A1C69 


0160-4492 






CAPACITOR-FXD 


18PF +-5% 20 0UDC CER 


51642 


200-200-NPO-180J 


A1C70 


0160-4492 






CAPACITOR-FXD 


18PF +-5% 20 0UDC CER 


51642 


200-200-NPO-lBOJ 



See introduction to this section for ordering information 
, , *Indicates factory selected value 
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Table 6-2. Replaceable Parts List (Con't) 



Reference 
uesignaiion 


HP Part 
iMumoer 


c 


Uty 


uescription 


Mfr 
PnHp 


iviTi ran iMuiiiDcr 


AlCRl 


191)1-1)010 


1 


2 


DIOCE-SWITCHING 30V SOMA 2NS DD-35 


28480 


1901-0040 


AlCRE 


1901-0040 


1 




DIODE-SWITCHING 3QV 50HA SNS DQ-35 


28480 


1901 -0040 


A1CR3 


1901-0535 


9 


2 


DIDDE-BM SIG BCHOTTKY 


HB4B0 


1901-0535 


A1CR4 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


2841:10 


190 1-0535 


A1J3 


1250-1189 


0 


1 


CONNECTOR-RF SMB FEM PC SO-OHH 


2B480 


1250-1189 


A1J4 


1250-0543 


3 


1 


CONNECTQR-RF 8M-SNP M PC 50-OHM 


28480 


1250-0543 


ftlMPl 


0520-0133 


4 




SCREU-MACH 2-56 .5-IN-I.G PAN-HD-P07I 


00000 


ORDER BY DESjCRIPTION 


A1MP2 


ia05-0461 


4 


1 


HEAT SINK 


28480 


1205-0461 


A1MP3 


1480-0116 


B 




PIN-GRW .062-IN-DIA .25-IN-LG STL 


20480 


1480-01 16 


A1MP4' 


2190-0014 


1 




UASHER-LK INTL T NO . 2 ,0B9-IN-ID 


28480 


S190-0014 


AlHPS 


4320-0095 


7 




U CHANNEL NPRN . 047-UD-CHAN ,219-UD. 


26)480 


4320-0095 


AtMP6 


64602-21102 


5 


1 


HEAT SINK-COWER 


28480 


64602-21102 
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Replaceable Parts 



Table 6-2. Replaceable Parts List (Con't) 



Reference 
Designation 


HP Part 
Number 


c 

D 




DpQpi'in'finri 


iVIfr 
Code 


Mfr Part Numhpr 


AHJt'l 


■| ni 0- o;=7i 


7 




hETUriRK-RES 10-Si;P200,0 DHH X 9 


m 121 


210A201 




iN£i4- S017 


7 


B 


IC-ILNCGOER 


2848 0 


iNH4 -S0 i.7 


A1U23 


1NB4-S017 


7 




IC-ENCOBER 


28480 


iNE4-S017 




1NB4-5017 


7 




IC-ENCOBER 


2848 0 


iNB4-S0i7 




lNEi4-50i7 


7 




i:C-ENC8BER 


28480 


iNB4- S017 


A "). U26 


1 81 O" 05 3 8 


9 




NETUDRK-RES 9-Sl:P MULTI-yALLIE 


28480 


181 0-0538 




1NB4~S01]7 


8 


1 


IC-GLITCH BEIECTOR 


28480 


1 NB4-50 07 


A1U28 


18 10 -0 538 


9 




NETWBRK-RES 9-SIP MULTI-yALUE 


28480 


181 0-0538 


A1U29 


1NB4 -5017 


7 




IC-ENCOBER 


HB480 


lNB4-50t7 


A l U30 


1NB4 -50 17 


7 




IC-ENf;OBER 


2848 0 


1NB4-S0i7 


A "l u :,M 


1NB4-S017 


7 




[c i-:n(::qber 


2848 0 


.iNB4-5017 


A l U32 


1NB4-S017 


7 




IC-f NCOBER 


2848 0 


1NB4-S017 


A 11.164 


1816-1476 


B 


32 


IC Til.. 1 024 (IK) STAT RAM 45-NS 3 S 


28480 


1816-1476 


Al U65 


1820-2890 


6 


4 


IC CNTR TTL S BIN SYNCHRO POS-EBGE-TR IG 


07263 


93S16BC 


A l U66 


1820-2890 


6 




IC CNTR TTL S BIN SYNCHRO POS-EBGE-TR I G 


07263 


93S16DC 


A1U67 


1820-1917 


1 


4 


IC BFR TTL LS LINE BRVR OCTL 


U 1 295 


SN74LS240N 


AU148 


1820-2890 


6 




IC CNIR TTL 8 BIN SYNCHRO P OS-EBCE-T R IG 


07263 


93S16DC 


AlUti? 


1820-2890 


6 




IC CNTR TTL S BIN SYNCHRO POS-EBGE-TR IG 


07263 


93S16DC 


A1U70 


1820-2024 


3 


1 


IC DRVR TTL LS LINE BRVR OCTL 


01 295 


SN74LS244N 


A1U71 


1820-1282 


3 


1 


IC EE TTL LS J-K BAR POS-EBGE-TR IG 


0 1 295 


SN74LS109AN 


A1IJ72 


1820-1245 


8 


1 


IC DCDR TT L LS 2 - TO- 4 -1. INE BUAL H-INP 


01295 


SN74LS15SN 


A 1 U73 


1820-1 144 


6 


1 


IC GATE TTL IS NOR QUAD 2 -INP 


01295 


SN74LS02N 


Al U74 


1820 - 21:1 51) 


0 


1 


IC BCBR TTL I B 3 lQ-8-i-INE 
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Table 6-3. List of Manufacturers' Codes 



Mir 
No. 




Address 


Zip 
Code 


SOI 67 


FUJITSU LTD 


TOKYO 


J P 




31013 


HITACHI 


TOKYO 


JP 




01) 000 


ANY SATISFACIOKY SUf'f'LISLR 








01121 


ftLLEN-BRADLEY CO 


MILWAUKEE 


WI 


S3204 


01275 


TEXAS INSiTR INC SEMICOND CMPNT BIU 


DALLAS 


TX 


75222 


02111 


SPECTROL ELECTRONICS CORP 


CITY OF IfJD 


CA 


91745 


04713 


MOTOROLA SEMICONDUCTOR PRODUCTS 


PHOENIX 


AZ 


850 08 


07263 


FAIRCHILD SEMICONBUCTOR DIW 


MOUNTAIN VIEW 


CA 


94042 


1 1 236 


crs OF be:rne inc 


EiCRNe 


IN 


4671 1 


17701 


MK FCD/E: LECTliA CORP 


MINERAL WELLS 


TX 


76067 


20932 


FMCON BIU FTU 


SAN DIEGO 


CA 


921 29 


24546 


CURNING GLASS WORKS (BRADFORD) 


BRADEORB 


PA 


16701 


2S4 03 


AMPEREX ELEK CORP SEMICIIN MC DIV 


EL ATCRSVll.l. F 


R7 


02875 


27014 


NATIONAL SFIMICONDUCTDR CURP 


SANTA CLARA 


CA 


95051 


27167 


CORNING GLASS WORKS (WILMINGTON) 


WILMINGTON 


NC 


384 01 


2B480 


HEWLETT -PACKARD CO CORPORATE HO 


PALO ALTO 


CA 


94304 


31 585 


RCA CORP SOLID STATE BIV 


SOMERVTI LE 


NJ 




34335 


ADVANCED MICRO DEVICES INC 


SUNNYVALE 


CA 


94 086 


52763 


STETTNER -TRUSH INC 


CA7EN0VIA 


NY 


13035 


5&28V 


SPRAGUE ELECTRIC CO 


NORTH ADAMS 


MA 


01247 


72136 


ELECTRO MOTIVE CORP 


FLORENCE 


EC 


06;;.>26 


7S042 


TRU INC PHILADELPHIA BIV 


PHILADELPHIA 


PA 


191 OR 
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SECTION VII 
MAMUAL CHANGES 

7-1. This section nornally contains information for backdating this Manual 
for models with repair numbers prior to the one shown on the title page. 
This edition includes information for the first repair number, so there would 
ordinarily be no backdating material. However some of the earliest customers 
received a Revision A boaird, lAich is somewhat different from the presently 
shipped Revision B board. 

7-2. The Rev A board only, has a small pair of soldered jumpers at the very 
bottom left-haaid comer (i^en viewing from the component side). Both A and B 
on these jumpers must be connected to 1, as shown. 

B A 

I / 
1/ 

1 2 

7-3. Two 2.2 uF capacitors were chamged to .01 uF capacitors. On the REV A 
component locator, shown below, these were C26 and C36. In comparing this old 
locator with the present one, you will notice the positions of the capacitors 
next to the encoders have changed. C26 has become C2U and is connected between 
+5V amd ground. C36 is vmconnected. A listing of the .01 uF capacitors next 
to the encoders (U22-27, U29-32) on the REV A board is given: 

C22,23,25,26,28,29,3*t-36,38-U0 are connected from +5V to ground. 

C2U, 27, 30, 32, 37,^1 are connected from -3.25V to groxmd. 

C31,33 are connected from -5.2V to ground. 

7-h. The capacitor connections on the REV B board are given on Service Sheet 
1 of Section 8. Capacitor positions for the REV B board are shown on the com- 
ponent locators in this manual. 
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SECTION VIII 
THEORY AND SCHEMATICS 



CAUTION 

THE GLITCH (U27) AND ENCODER (U22-25, U29-32) CHIPS 
ARE VERY SENSITIVE TO STATIC. THEY SHOULD BE LEFT 
IN CONDUCTIVE FOAM UNTIL INSTALLATION. GROUNDING 
STRAPS AND A GROUNDED WORK STATION ARE RECOMMENDED 
VniEN HANDLING THE ICS. 



8-1. INTRODUCTION. 

8-2. This section contains block diagrams, mnemonic tables, schematics and 
theory. Some theory is also given with the PV test descriptions in SECTION k. 

8-3. There are four modes of timing analyzer operation: Wide Channel, in which 
eight channels are saunpled at a 200MHz rate aind stored as U096 bits of serial 
data per channel; U-Channel Glitch Capture Mode which identifies multiple 
transitions between clock pulses, with both UK of data and UK of glitch infor- 
mation stored per channel; U-Channel Dual Threshold Mode in which four 
channels are compared to two thresholds, and UK is stored for each threshold on 
each channel; U-Channel Fast Sample Mode in which four channels are sampled in 
a time -Interleaved fashion for an effective UOOMHz sample rate, and 8K of data 
is stored for each channel. 



8-1*. PROBE THEORY. 

8-3. The probe bus passes data from the system \mder test to the analyzer via 
the 6U60UA timing probe. The probe compares the voltages on inputs 0-3 and U-7 
to a corresponding pair of d.c. thresholds from two D/A converters on the 
acquisition board. The DACs supply middle thresholds to the probe in the wide 
sample, glitch, and fast sample modes. In the dual threshold mode the DACs 
supply both upper and lower thresholds. 
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8-6. GLITCH CHIP. (Figs. 8-1, 8-8) 

8-7. The glitch chip (U27) receives timing data from the probe. The glitch 
chip contains a 20-bit holding register which is programmed by the mainframe 
for a specified trigger pattern and mode of operation, as follows: 



Bit 1: Chooses recognition of either pattern, or pattern complement. 

Bit 2: Chooses synchronous triggering, in which the pattern is compar- 

ed with already sampled data, rather than with the asynchronous 
incoming data. This is used for glitch triggering, which is by 
definition synchronous, ie, referenced to sample times. 

Bit 3: Chooses either data sampling from all probes, or, in the glitch 

mode, from only the four low-order probes (0-3), which are then 
used for both data and glitch information. 

Bit U: Don't care. 

Bits 5"20: Each pair of bits defines the trigger condition on a different 
channel, as follows: 



A B 

0 0 Always trigger, ie, don't care. 

0 1 Trigger on a high signal. 

1 0 Trigger on a low signal. 

1 1 Never trigger, ie, not don't care. 



8-8. The glitch chip sajnples incoming probe data on both edges of the sample 
clock from the analyzer Control Board. Since both clock edges are used, at the 
200MHz maximum sajnple rate the clock need only be lOOMHz. Two pairs of 
complementary clock signals go into the glitch chip: HE/phi2A, LE/phi2A, 
HE/phi2B, and LE/phi2B. The "A" clocks differ from each other by l80 degrees, 
as do the "B" clocks. "A" and "B" clocks are identical except in the Fast 
Sample Mode, when the "B" clock is delayed by 2.5ns to double the number of 
sample edges. 

8-9. In Fast Saunple Mode the control bit to the probe is set, as in dual 
threshold mode, to doubly compare channels 0-3; hut now both threshold voltages 
are set to the same value. This produces two outputs per channel; and with 
four separate clock sajnpling times instead of two, the sample rate is 
effectively UOOMHz. 

8-10. In Dual Threshold Mode a control bit to the probe connects the Ch. 0-3 
inputs to two comparators. Each of the four inputs is compared to two thres- 
holds from the acquisition board D/A converters. The lower threshold compari- 
sons come into the glitch chip on channels 0-3, and the upper ones on chan- 
nels U-7. Software unscrambles the four pairs of data streams into a 3-level 
signal on four channels --high, middle, and low. 

8-11. In Glitch Mode the glitch chip ignores data on channels U-7 but performs 
normal sampling plus glitch capture on channels 0-3 . Glitches are detected by 
looking for transitions which conflict with sampled data, such as 
positive-then-negative transitions after the data was found to be low during 
the previous sample time. 
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GLITCH CHIP (continued) 

8-12. Since a glitch is by definition a synchronous event--an event boxinded by 
sampling times --triggering on a glitch must be synchronous also. Triggering 
then occurs only with reference to sample times. VAien glitches are to be 
captured only, and not used for triggering, the pattern recognition circuitry 
is left in its asjmchronous mode. Triggering then occurs whenever incoming 
data conforms to the specified pattern, regardless of whether or not this 
happens at sample time. The glitch and data information for each of the four 
channels is processed by the glitch chip as two separate channels would be in 
the wide channel mode, and the software recombines them into one channel with 
both glitch and data attributes. 

8-13. When the glitch chip finds a match between its pattern and the data on 
all chauinels, it will emit an active Low trigger signal, LE/TRIG, for the 
duration of the match, or vintil it is reset. XE/TRIG, derived from LE/TRIG, 
may be programmed High or Low true by the trigger polarity signal, XE/TRIGPOL. 
A High trigger is used in ANDing a High trigger from another acquisition board; 
Low triggers are used for ORing. Trigger polarity can also determine whether 
transition triggering will occur on an "entering" or "leaving" pattern. 



8-lU. SERIAL -TO-PARALLEL ENCODERS. (Figs. 8-2, 8-8) 

8-15. The encoders change the serial stream for each channel from the glitch 
chip to a pair of 8-bit parallel loads for the RAM. 
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Serial- to -Parallel Encoders 
Block Diagraim 
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8-21. MEMORY ADDRESS COUNTERS (MACs). (Fig. 8-6) 

8-22. There are two counters, one for "X" memory hzxik addresses, and one for 
the "Y" memory bank. After being set to zero before a rvai by HE/RESET, the 
MACs are clocked by write pulses (derived from the sample clock axid divided by 
eight) from one of the encoders. Since they are driven by asymmetrical clocks 
with a fixed phase relationship, the counters differ at most by one count, with 
the X counter leading. 

8-23. A wrap-around latch (UU) which receives the terminal count and the least 
significant bit of the Y counter, indicates by H/MEMFUL when the memory has 
been completely filled with new data at least once. 

8-2k. The window counter on the analyzer Control Board ends the trace a 
programmed number of sample clocks after tracepoint. Since the trace is ended 
by stopping the sample clock, the MACs are also stopped. By reading this end- 
of-trace address, and the three trigger position bits (H/TCO-2) the mainframe 
CPU can find where tracepoint occurs in memory. 

8-25. The "window" programmed into the control board window counter determines 
trigger position in memory. The "window" is amount of memory between 
tracepoint and the end-of-acquisition. For example, in our kK system, if 
tracepoint occurs at address 3OOO (decimal) and the window counter stops 
acquisition 10 addresses later, then displayed pre -trigger information will 
begin at address 3011, continue through U095» and end at 2999- The window, 
from tracepoint to the end of trace, will be 10 locations; and displayed pre- 
trigger memory will consist of U083 locations. (Actually, only U06O, or 81UO, 
bits are displayed). 

8-26. The following steps occur in a acquisition run: 

a. Before an acquisition rvm, the MACs and encoders are reset. 

b. A i*un begins and memory fills, with the MACs counting addresses. 

c. Tracepoint may or may not occur before the memory is filled once. 

d. When tracepoint occurs, the Control Board window counter will covmt down 
from a programmed delay, finally stopping acquisition euid the MACs. 

e. When acquisition is stopped, the CPU will read the last address to which 
data was written by reading the X address, the least significant Y ad- 
dress bit, and the trigger enable counter on the Control Board. 



8-27. DIGITAL /ANALOG CONVERTERS (DACs). (Fig. 8-7) 

8-28. The DACs set the middle threshold for the probes in the Wide Sample, 
Glitch, and Fast Sample Modes. In Dual Threshold Mode, DAC A (U76) sets 
the lower threshold, using channels 0-3; auid DAC B (U78) sets the upper 
threshold, using channels h-J. 
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Figure 8-3. 
6U602A Timing Acquisition Board 
Block Diagram 
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8-29. LOGIC CONVENTION 

8-30. Logic states are defined as follows: 

0 False, negated, inactive, or imasserted state. 

1 True, active, or asserted state. 

8-31. Voltage levels representing logic states: 

LOW (L) The more negative of two voltage levels. 

HIGH (H) The more positive of two voltage levels. 



8-32. Signals may be either high true, or low true, as indicated by the 
mnemonics on the service sheets . 

8-33. The 61+602A includes both TTL and ECL ICs. Worst case voltage levels for 
trouble shooting and signature analysis purposes are as follows: (IC data 
sheet specifications may be better than this). 



TTL Voltage Levels 

Level Voltage 

LOW <0,8 
HIGH >2.0 



ECL Voltage Levels 

Level Voltage 

LOW <-1.50 
HIGH >-1.10 
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8-3U. MNEMONICS. 

8-35 • Mnemomic definitions are listed in Table 8-1 in the alphabetical order 
of characters after the slash. The following convention is used: 

a. An L or H before the slash indicates active LOW or HIGH. 

b. An E after L or H, but before the slash, indicates an 
ECL signal. 

c. No E before the slash indicates a TTL signal. 

d. An X instead of L or H means the signal majr be programmed 
as either active LOW or HIGH. 

e. The functional mnemonic appears after the slash. 



Table 8-1. Mnemonics 



L/AO-15 Address lines from mother-board. 1,2 1 

H/BDO Buffered data- line 0 from mother- l,k 1 

board . 

HE/CKGHR Clock to glitch chip holding l,it 1 

register. 

L/DO-15 Data lines from mother-board. 1,3,5 1 

HE/DT Enable dual-threshold mode. 1,3 1 

L/ENDAC Enable D/A converters. 1,1* 1 

HE/ENFAST Enable fast -sample mode. 1,U 1 

H/ENTEST Enable test. 1,1* 1 
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MI^ONIC 



DEFINITION 



SCHEMATICS ORIGIN 



HE/GHR 
L/IDBD 

HE/PROBE 0-7 
LE/PROBE 0-7 

H/INIT 

L/LOADCTR 

H/MEMFUL 

L/(a:RAM0-7 

L/STBBD 

H/RAMOUTO-15 

t/RESETCTR 

HE/RUN 

L/WRTY 

HE/phi2 
LE/phi2 

LE/phi2A * 
HE/phi2A * 
HE/phi2B * 
LE/phi2B * 

t/READCTR 
i:./READRAM 



Glitch holding register data. 1,1* 1 

Identify board, derived from L/ID. 1,3 1 

Inputs and inverse inputs from probe. 3 

Initializes encoders. Derived from 3,^ 3 
HE /RESET. 

Load counter. Enable loading memory 1,2 1 
adddress counters . 

Memory full. Indicates that memory has 2,3 2 
been loaded with good data at least once. 

Output enable RAM. 1,5 5 

Strobe board, derived from L/SELBD. 1,3 1 

RAM output. 5 5 

Reset address counters. 2,3 3 

Enables run mode. 2,3 3 

Enables write to Y memory bank. 2,5 2 

Seunple rate clocks from the control 2 2 
board . 



Buffered sample clocks to the glitch 2,U 
chip. 



Read counter. Enables reading memory 1,5 
address counter. 

Read RAM. Enables reading acquisition 1,5 
RAM 
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MNEMONIC 



DEFINITION 



SCHEMATICS ORIGIN 



XE/TRIG 
XE/TRIGPOL 

HE/TSTENCK 

LE/WRT 

LE/WRTX 

LE/WRTY 

H/XADRO-7 

H/YADRO-7 



H/XCHODO-7 


« 


H/XCHlDO-7 




H/XCH2D0-7 




H/XCH3D0-7 




H/XCHUDO-7 




H/XCH5D0-7 




H/XCH6D0-7 




H/XCH7D0-7 




H/YCHODO-7 




H/YCHlDO-7 




H/YCH2D0-7 




H/YCH3D0-7 




h/ychUdo-7 




H/YCH5D0-7 




H/YCH6D0-7 




H/YCH7D0-7 





Trigger signal from glitch chip. May 
be either HIGH or LOW true, depending 
on XE/TRIGPOL. 

Trigger polarity. Determines whether 
trigger will be HIGH or LOW true for an 
AND/OR combination with a trigger from 
another acquisition board. 

Test enable memory address counter 
clock. 



Write. 
RAM. 



Enables write to acquisition 



Write enable from U22 encoder to X 
memory bank. 

Write enable from U22 encoder to Y 
memory bank. 

Address lines from the encoders to 
the X memory bank. 

Address lines from the encoders to 
the Y memory bank. 



X channel data. Encoder output from 
each probe channel to X memory bwk. 



Y channel data. Encoder output from 
each probe channel to Y memory bank. 



U,5 U 

1,2 1 
1,2 1 
2,1* 

2,5 
2,5 



U,5 



U,5 
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GENERAL 

All signals flow from left to right, relative to the symbol's orientation with inputs on the left side of the symbol, and 
outputs on the right side of the symbol (the symbol may be reversed if the dependency notation is a single term.) 

All dependency notation is read from left to right (relative to the symbol's orientation). 

An external state is the state of an input or output outside the logic symbol. 

An internal state is the state of an input or output inside the logic symbol. All internal states are True = High. 
SYMBOL CONSTRUCTION 

Some symbols consist of an outline or combination of outlines together with one or more qualifying symbols, and the 
representation of input and output lines. 



INPUTS >- 



"1: 





& 

U98 


















OUTPUTS 



Some have a common Control Block with an array of elements: 
CHIP 

FUNCTION 



COMMON 
CONTROL-^ 
INPUTS 



ARRAY 
ELEMENTS 




INPUTS 



Am 





7D [0] 


14 




13 


7D [1] 


3 ^ 


12 


7D [2] 




11 


7D [3] 







CONTROL 
BLOCK 



COMMON 
OUTPUT 



DEPENDENCY 
NOTATION 

LEAST 

SIGNIFICANT 
ELEMENT 



■ OUTPUTS 



MOST 

SIGNIFICANT 
ELEMENT 



CONTROL BLOCK - All inputs and dependency notation affect the array elements directly. Common outputs are 
located in the control block. (Control blocks may be above or below the array elements.) 

ARRAY ELEMENTS -All array elements are controlled by the control block as a function of the dependency notation. 
Any array element is independent of all other array elements. Unless indicated, the least significant element is always 
closest to the control block. The array elements are arranged by binary weight. The weights are indicated by powers 
of 2 (shown in ( J). 
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Table 8-2. Logic Symbols (Cont'd) 



INPUTS - Inputs are located on the left side of the symbol and are affected by their dependency notation. 

Common control inputs are located in the control block and control the inputs/outputs to the array elements 
according to the dependency notation. 

Inputs to the array elements are located with the corresponding array element with the least significant element 
closest to the control block. 

OUTPUTS - Outputs are located on the right side of the symbol and are effected by their dependency notation. 
Common control outputs are located in the control block. 

Outputs of array elements are located in the corresponding array element with the least significant bit closest to 
the control block. 

CHIP FUNCTION - The labels for chip functions are defined, i.e., CTR - counter, MUX - multiplexer. 
DEPENDENCY NOTATION 

Dependency notation is always read from left to right relative to the symbol's orientation. 

Dependency notation indicates the relationship between inputs, outputs, or inputs and outputs. Signals having a 
common relationship will have a common number, i.e., C7 and 7D....C7 controls D. Dependency notation 
2,3,5,6+/1,C7 Is read as when 2 and 3 and 5 and 6 are true, the Input will cause the counter to increment by one 
count . ..or (/) the input (C7) will control the loading of the input value (7D) into the D flip-flops. 

The following types of dependencies are defined: 

a. AND (G), OR (V), and Negate (N) denote Boolean relationship between inputs and outputs in any 
combination. 



h. 



Interconnection (Z) indicates connections inside the symbol. 

Control (C) identifies a timing input or a clock input of a sequential element and indicates which inputs are 
controlled by it. 

Set (S) and Reset (R) specify the internal logic states (outputs) of an RS bistable element when the R or S 
input stands at its internal 1 state. 

Enable (EN) Identifies an enable input and indicates which inputs and outputs are controlled by it (which 
outputs can be in their high impedance state). 

Mode (M) identifies an input that selects the mode of operation of an element and indicates the inputs and 
outputs depending on that mode. 

Address (A) identifies the address inputs. 

Transmission (X) identifies bi-directional inputs and outputs that are connected together when the 
transmission input is true. 



DEPENDENCY NOTATION SYMBOLS 



A Address (selects inputs/outputs) (indicates binary range) 

C Control (permits action) 

EN Enable (permits action) 

G AND (permits action) 

M Mode (selects action^ 



N 
R 
S 
V 
Z 
X 



Negate (compliments state) 
Reset Input 
Set Input 

OR (permits action) 
Interconnection 
Transmission 
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Table 8-2. Logic Symbols (Cont'd) 









OTHER SYMBOLS 






Analog Signal ti. 


Inversion 




^ 


Shift Right (or down) 


& AND 


O 


Negation 




1 


Solidus (allows an input or output to have 












more than one function) 


J \ Bit Grouping 


Nonlogic Input/Output 






[> Buffer 








V 


Tri-State 




Open Circuit (external resistor) 












5 


Causes notation and symbols to effect 


I Compare 'O 


Open Circuit (external resistor) 




inputs/outputs in an AND relationship, and to 












occur in the order read from left to right. 


r> Dynamic >1 


OR 
















( ) 


Used for factoring terms using algebraic 


=1 Exclusive OR ^ 


Passive Pull Down (internal resistor) 




techniques. 


~L Hysteresis ^ 


Passive Pull Up (internal resistor) 


[ ] 


Information not defined. 


? Interrogation "1 


Postponed 






Logic symbol not defined due to complexity. 


— Internal Connection *— 


Shift Left (or up) 












LABELS 






BG 


Borrow Generate 


CO 


Carry Output 




J J Input 


Bl 


Borrow Input 


CP 


Carry Propagate 




K K Input 


BO 


Borrow Output 


CT 


Content 




P OnpranH 


RP 


Borrow Propagate 


D 


Data Input 




T Transition 


CG 


Carry Generate 


E 


Extension (input or output) 


+ Count Up 


UI 


Carry Input 


F 


Function 




Count Down 








MATH FUNCTIONS 








!i Adder 






> 


Greater Than 




ALU Arithmetic Logic Unit 




< 


Less Than 




COMP Comparator 






CFG Look Ahead Carry Generator 




DIV Divide By 








Multiplier 




= Equal To 






P-Q Subtracter 








CHIP FUNCTIONS 






BCD 


Binary Coded Decimal 


DIR Directional 




RAM Random Access Memory 


BIN 


Binary 




DMUX Demultiplexer 




RCVR Line Receiver 


BUF 


Buffer 




FF Flip-Flop 




ROM Read Only Memory 


CTR 


Counter 




MUX Multiplexer 




SEG Segment 


DEC 


Decimal 




OCT Octal 




SRG Shift Register 






DELAY and MULTIVIBRATORS 








JUT 


Astable 










jlOO ns| 


Delay 










ITL 


Nonretriggerable Monostable 






NV 


Nonvolatile 












Retriggerable Monostable 
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INS 



INS 



INS 



INS 



IN4 



IN4 



HE/<I>2A 



FROM CONTROL 
BOARD SAMPLE 
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LE/<I'2A 



HE/'I'2B 
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en 
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CHANNEL 0 SERIAL DATA 
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CHANNEL 1 SERIAL DATA 
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LE/TRIG 




XE/TRIG 
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U76, 78 
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U2S 
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US1 



U32 



/8 



/8 



/8 



/8 



/8 



/8 



/8 



/8 



/8 



U22 X WRITE 



U22 Y WRITE 



ACQUISITION 


RAM 




Y 


X 


256X8 


256X8 


U3S, 34 


U49,50 



U35, 36 



U37, 38 



U39, 40 



U41, 42 



U43, 44 



U45, 46 



U47, 48 



7\ 



Y 

U66, 69 



US1, S2 



U53, 54 



U55, 56 



U57, 58 



U59, 60 



U61, 62 



U63, 64 



CO 




w 


</l 




w 


in 




UJ 


CL 




tr 


O 




Q 


Q 




Q 


< 




< 


>- 




X 


CO 




CO 



X 

U65, 68 



H/YADRO 



/8 



/8 



/8 



/8 



/8 



MEMORY 
ADDRESS 
COUNTERS 



Y-COUNTER 

TERMINAL COUNT 



WRAP- 
AROUND 
LATCH 
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< 



cr 

UJ 



H/MEMFUL 
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ICs ON THIS SCHEMATIC 



Ref Des HP Part No. Mfr. Part No. 



U7 


1820-0920 


MC1692L 


Ull, 12 


1820-1173 


MC10124L 


U14 


1820-0810 


MC10116P 


U70 


1820-2024 


SN74LS244N 


U71 


1820-1282 


SN74LS109 


U72 


1820-1245 


SN74LS155N 


U73 


1820-1144 


SN74LS02N 


U74 


1820-2550 


SN74LS137N 


U75 


1820-2657 


SN74ALS32N 


U81 


1820-2646 


SN74ALS00N 



PARTS ON THIS SCHEMATIC 



C7,8, 10-12, 14, 15, 17-19,21-31,33-50,53,55-68 
R4, 7, 10, 11, 13, 21, 22, 38 
TP (SA GATE) 

U3, 15, 18, 19,21 (resistor packs) 



IC POWER SUPPLY 
CONFIGURATION 



-5.2- 



1,16 



U7,14 



+5- 
-5.2- 



16 



U11,12 



+5- 



20 
10 



U70 



+5- 



16 



U71 ,72,74 



+5- 



14 



U73,75,81 



RESISTOR PAKS (UNCONNECTED PINS) 

U3 - PINS 3, 7-10 
U15 - NONE 
U18 - PIN 10 
U19 - PINS 5,6 
U21 - PINS 3-7 



Figure 8-5. 
Service Sheet 1 
Mode Selection 
ACQ 8-15 
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ICS ON THIS SCHEMATIC 



Kei ues 


Hr ran NO, 


nir. rart no 


U4 


1820-1212 


SN74LS112AN 


U5 


1820-1052 


MC10125L 


U6 


1820-1400 


f1C10104P 


U7 


1820-0920 


MC1692L 


U9 


1820-0796 


riC1662L 


UIO 


1820-1320 


MC10216L 


U65,66,68,69 


1820-2890 


93S16DC 


U67 


1820-1917 


SN74LS240N 



PARTS ON THIS SCHEMATIC 



Cl,2,9, 13, 

CRl 

R6,8,9,35 

Ul, 2,8, 18, 19, 20 (resistor packs) 

10 POWER SUPPLY 
CONFIGURATION 
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PARKSIDE, S.A. 5063 

Tel: 272-5911 

Telex: 82536 

Cable: HEWPARD Adelaide 

A*,CH,CM„E,MS,P 

Brisbane, Queensland 
Office 

Hewlett-Pacl(ard Australia Ltd. 

10 Payne Road 

THE GAP, Queensland 4061 

Tel: 30-4133 

Telex: 42133 

Cable: HEWPARD Brisbane 

A,CH,C»il,E,M,P 

Canberra, Australia 
Capital Territory 
Office 

Hewlett-Packard Australia Ltd. 

121 Wollongong Street 

FYSHWiCK, A.C.T. 2609 

Tel: 80 4244 

Telex: 62650 

Cable: HEWPARD Canberra 

CH,CM,E,P 



Melbourne, Victoria Office 

Hewlett-Packard Australia Ltd. 

31-41 Josept) Street 

BUCKBURN, Vtetoria 3130 

Tel: 890 6351 

Telex: 31-024 

Cable: HEWPARD Meibotfne 

A,CH,Cli/l,CS,E,lklS,P 

Perth, Western Australia 
Office 

Hewlett-Packard Australia Ltd. 

261 Stirling Highway 

CLAREMONT, W.A. 6010 

Td: 383-2188 

Telex: 93859 

Cable: HEWPARD Pertii 

A,CH,CM„E,ltilS,P 

Sydney, New South Wales 
Office 

Hewlett-Packard Australia Ltd. 
17-23 Talavera Road 
P.O. Box 308 
NORTHRVDE, N.S.W. 2113 

Tel: 887-1611 

Telex: 21561 

Cable: HEWPARD Sydney 

A,CH,CM,CS,E,MS,P 

AUSTRIA 

liewlett-Packard Ges.m.b.li. 

Grottenliofstrasse 94 

Verkaulsburc Graz 

A-B052 GRAZ 

Tel: 291-5-66 

Telex: 32375 

CH,E- 

Hewlett-Packard Ges.m.b.h. 

LieUgasse 1 

P.O. Box 72 

A- 1222 VIENNA 

Tel: (0222)23-65-11-0 

Telex: 134425 HEPA A 

A,CH,CM,CS,E,MS,P 

BAHRAIN 

Green Salon 
P.O. Box 557 
BAtOAHt 

Tel: 255503-255950 
Telex: 84419 
P 

tVael Pharmacy 

P.O. Box 648 

BAmAIM 

Tel: 256123 

Telex: 8550 WAEL BN 

E,U 



BELGIUM 

Hewlett-Packard Belgium S.A./N.V. 

Blvd de la Wohjwe, 100 

Woluwedal 

B-1200 BRUSSELS 

Tel: (02) 762-32-00 

Teiex: 23-494 patoben bru 

A,CH,Cltil,CS,E,MP,P 

BRAZIL 

Hewlett-Packard do Brasil I.e.C. 
Ltda. 

Alameda Rio Negro, 750 

Alpliaville 

06400 BARUERI SP 

Tel: (011) 421.1311 

Telex: (01 1) 33872 HPBR-BR 

Cable: HEWPACK Sao Paulo 

A,CH,CI«I,CS,E,M,P 

hiewlett-Packard do Brasil I.e.C. 

Ltda. 

Avenlda Epitacio Pessoa, 4664 
22471 RIOOEJANEIRO-RJ 
Tel: (021) 286.0237 
Telex: 021-21905 HPBR-BR 
Cable: HEWPACK Rio de Janeiro 
A,CH,CI4,E,MS,P- 

CANADA 
Alberta 

Hewlett-Packard (Canada) Ltd. 
210, 7220 Fisher Street S.E. 
CALGARr, Alberta T2H 2H8 
Tel: (403) 253-2713 
A,CH,CM,E',MS,P* 
Hewlett-Packard (Canada) Ltd. 
11620A- 168th Street 
EDMONTON, Alberta T5M 3T9 
Tel: (403) 452-3670 
A.CH,Clt«,CS,E,li/IS,P' 

British Columbia 

Hewlett-Packard (Canada) Ltd. 
10691 Shellbrldge Way 
RICHMOND, 

British Columbia V6X 2W7 
Tel: (604) 270-2277 
Telex: 610-922-5059 
A,CH,CM,CS,E*,MS,P' 

Manitoba 

Hewlett-Packard (Canada) Ltd. 
380-550 Century Street 
WINNIPEG, Manitoba R3H 0Y1 
Tel: (204) 786-6701 
A,CH.CM.E,MS,P' 

New Brunswick 

Hewlett-Packard (Canada) Ltd. 

37 Sheadiac Road 

MONCTON, New Brunswick E2B 2V0 

Tel: (506) 855-2841 

CH" 

Nova Scotia 

Hewlett-Packard (Canada) Ltd. 
P.O. Box 931 
900 Windmill Road 
DARTMOUTH, Nova Scotia B2Y 3Z6 

Tel: (902) 469-7820 
CH,CM,CS,E',MS,P* 

Ontario 

Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 
LONDON, Ontario N6E 2S5 
Tel: (519) 686-9181 
A,CH,CM,E*,MS,P' 
Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSiSSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 
A,CH,CM,CS,E,MP,P 



Hewlett-Packard (Canada) Ltd. 
2670 Oueensview Dr. 
OHAWA, Ontario K2B 8K1 
Tel: (613) 820-6483 
A,CH,CM,CS,E*,MS,P* 
Hewlett-Packard (Canada) Ltd. 
220 Yorkland Blvd., Unit #11 
WIUOWDALE, Ontario M2J 1R5 
Tel: (416) 499-9333 
CH 

Quebec 

Hewlett-Packard (Canada) Ltd. 
17500 South Service Road 
Trans-Canada Highway 
KIRKLAND, Quebec H9J 2M5 
Tel: (514) 697-4232 
A,CH,CM,CS,E,MP,P" 
Hewlett-Packard (Canada) Ltd. 
Les Galerles du Vallon 
2323 Du Versont Nord 
STE.F0Y, Quebec GIN 4C2 
Tel: (418)687-4570 
CH 

CHILE 

Jorge Calcagniy Cla. Ltda. 

Arluro Buhrle 065 

Cam 16475 

SANTIAGO 9 

Tel: 222-0222 

Telex: Public Booth 440001 

A,CM,E,M 

Olympia (Chile) Ltda. 

Av. Rodrigo de Araya 1045 

Casilla 256-V 

SANTIAGO 21 

Tel: (02) 22 55 044 

Telex: 240-565 a)M> a 

Cable: Olympiachile Sanliagochte 

CH,CS,P 

CHINA, People's Republic 
of 

Chha Hewlett-Packard Rep. Office 

P.O. Box 418 

1A Lane 2, Luchang St 

Belwei Rd, Xuanwu District 

BEIMG 

Tel: 33-1947, 33-7426 
Telex: 22601 CTSHP CN 
Cable: 1920 
A,CH,CM,CS,E,P 

COLOMBIA 

Instrumentacidn 

H. A. Langebaek S Km S.A. 

Carrera 4A No. 52A-26 

Apartado Aereo 6287 

BOGOTA 1, D.E. 

Tel: 212-1466 

Telex: 44400 INST CO 

Cable: AARIS Bogota 

CM,E,U 

COSTA RICA 

Cientifica Costarricense S.A. 

Avenida 2, Calle 5 

San Pedro de Monies de Oca 

Apartado 10159 

SAN JOSE 

Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGIM CR 
CM,E,U 



CYPRUS 

Telerexa Ltd. 

P.O. Box 4809 

14C Stassinos Averue 

tHCOSIA 

Tel: 62698 

Telex: 2894 LEWO CY 
E,M,P 

DENMARK 

Hewlett-Packard A/S 
DataveJ 52 
DK-3460 BINKEROD 
Tel: (02) 81-66-40 
Telex: 37409 hpas dk 
A,CH,CM,CS,E,MS,P 
Hewlett-Packard A/S 
Rolighedsvej 32 
DK-8240 RISSKOV 
Tel: (06) 17-60-00 
Telex: 37409 hpas dk 
CH,E 

DOMINICAN REPUBLIC 

Mtroprog S.A. 

Juan TomSs litefi y Cotes No. 60 
Arroyo Hondo 
SANTO DOMINGO 
Tel: 565-6268 

Telex: 45 10 ARENTA OR (RCA) 
P 

ECUADOR 

CYEDE Cia. Ltda. 
Avenida Eioy Alfaro 1749 
Casilla 6423 CCI 
QUITO 

Tel: 450-975, 243-052 
Telex: 2548 CYEDE ED 
CM,E,P 

Hospilaiar S.A. 
Robles 625 
Casilla 3590 
QUITO 

Td: 545-250, 545-122 
Telex: 2485 HOSPTL ED 
Cable: HOSPITALAR-QiMlo 
U 

EGYPT 

International Engineering Associates 
24 Husseit Hegazi Street 
Kasr-el-Am 
CAIHO 

Tel: 23829, 21641 
Telex: lEA UN 93830 
CHCS.E.M 

Informatic For Systems 
22 Talaal Harb Street 
CAOO 

Tel: 759006 

Telex: 93938 FRAtK UN 

CH,CS,P 

Egyptian international Office 
for Foreign Trade 
P.O.Box 2558 
CAIRO 

Tel: 650021 

Telex: 93337 EGPOR 

P 

EL SALVADOR 

IPESA de El Salvador S.A. 

29 Avenida Norte 1216 

SAN SALVADOR 

TeL 26-6858, 26-6868 

Telex: 20539 ERISA 

A,CH,CM,CS,E,P 



SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



FINLAND 

Hewlell-Packard Oy 
Revontulenlie 7 
SF-02100ESP00 10 
Tel: 00358-0-4550211 
Telex: 9100 
A,CH,CM,CS,E,MS,P 
Hewlell-Packard Oy 
Aaloksenkatv 10-C 
SF-40720-72 JYVASKYU 
Tel: (941) 216318 
CH 

Hewlell-Packard Oy 
Kalnvunlie 1-C 
SF-90140-14 0ULU 
Tel: (981)338785 
CH 

FRANCE 

Hewlell-Packard France 
Z.I. Mercure B 
Rue Berthelot 
F-13763LesMlllesCedex 
MX'CN^ROVENCE 
Tel: 16(42)59-41-02 
Telex: 410770F 
A,CH,E,MS,P* 
Hewlett-Packard France 
64, rue Marchand Salllant 
F-61000ALENC0N 
Tel: 16 (33) 29 04 42 
Hewlett-Packard France 
Boile Postale 503 
F-25026 BESANCON 
28 rue de la Republlque 
F-25000 BESANCON 
Tel: 16(81)83-16-22 
CH,M 

Hewlett-Packard France 
13, Place Napoleon III 
F-29000 BREST 
Tel: 16 (98) 03-38-35 
Hewlett-Packard France 
Chemin des Mouilles 
Boite Postale 162 
F-69130 ECULLY Ce6ex 
Tel: 16 (78) 833-81-25 
Telex: 310617F 
A,CH,CS,E,MP 
Hewlett-Packard France 
Tour Lorraine 
Boulevard de France 
F-91035 EVBY Cedex 
Tel: 16 6 077-96-60 
Telex: 692315F 
E 

Hewlett-Packard France 

5, avenue Raymond Clianas 

F-38320 EYBENS 

Tel: 16 (76) 25-81-41 

Telex: 980124 HP QRENOB EYBE 

a\ 

Hewlell-Packard France 
Cen\ie d'Alfaire Paris-Nord 
BSIiment Ampere 5 6tage 
Rue de la Commune de Paris 
Boite Postale 300 
F-93153I.EBUkNCMESNIL 
Tel: 16 (1) 865-44-52 
Telex: 211032F 
CH,CS.E,MS 
Hewlett-Packard France 
Pare d'Activit^s Cadera 
Ouartier Jean Mennoz 
Avenue du President JF Kennedy 
F-33700 MERIGNAC 
Tel: 16 (56) 34-00-84 
Telex: 550105F 
CH,E,MS 



Hewlell-Packard France 
Immueble 'Les 3 B" 
Nouveau Chemin de la Garde 
ZAC de Bois Briand 
F-44085 NANTES Cedex 
Tel: 16 (40) 50-32-22 
CH*" 

Hewlett-Packard France 

125, rue du Faubourg Bannier 

F-45000 ORIGANS 

Tel: 16 (38) 68 01 63 

Hewlett-Packard France 

Zone Induslrielle de Courtaboeuf 

Avenue des Tropiques 

F-gi947 Les Ulis Cedex ORSAV 

Tel: (6) 907-78-25 

Telex: 600048F 

A,CH,CM,CS,E,MP,P 

Hewlett-Packard France 

Paris Porte-Mallk>t 

15, Avenue de L'Amiral Bruix 

F-757B2 PARIS CEDEX 16 

Tel: 16(1)502-12-20 

Telex: 613663F 

CH,MS,P 

Hewlett-Packard France 

124, Boulevard Tourasse 

F-64000 PAU 

Tel: 16 (59) 80 38 02 

Hewlett-Packard France 

2 AII6e de la Bourgonnette 

F-35100RENNES 

Tel: 16 (99) 51-42-44 

Telex: 740912F 

CH,CM,E,MS,P* 

Hewlett-Packard France 

98 Avenue de Bretagne 

F-76100 ROUEN 

Tel: 16 (35) 63-57-66 

CH*-,CS 

Hewlett-Packard France 
Boite Postale 56 
F-67033 STRASBOURG Cedex 
4 Rue Thomas Mann 
F-67200 STRASBOURGCedex 
Tel: 16 (88) 28-56-46 
Telex: 890141F 
CH,E,MS,P- 

Hewlett-Packard France 
Le P§ripole 

3, Chemin du Pigponnier de la 
C^pi^re 

F-31083 TOULOUSE Cedex 
Tel: 16(61)40-11-12 
Telex: 531639F 
A,CH,CS,E,P* 
Hewlett-Packard France 
9, rue Baudin 
F-26000 VALENCE 
Tel: 16 (75) 42 76 16 
Hewlett-Packard France 
Garolor 

ZAC de Bois Briand 
F-57640 VIGY 
Tel: 16(8)771 20 22 
CH 

Hewlett-Packard France 

Immeuble P^ricentre 

F-5g658 VILLENEUVE D'ASCO Cedex 

Tel: 16 (20) 91-41-25 

Telex: 160124F 

CH,E,MS,P* 

GERMAN FEDERAL 
REPUBLIC 

Hewlett-Packard GmbH 
Geschaftsstelle 
Keithstrasse 2-4 
0-1000 BERLIN 30 
Tel: (030) 24-90-86 
Telex: 018 3405 hpbin d 
A,CH,E,M,P 



Hewlett-Packard GmbH 
GeschSflsstelle 
Herrenberger Strasse 110 
0-7030 BOBLINGEN 
Tel: (7031) 667-750 
Telex: bbn or 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard GmbH 
Geschaftsstelle 
Emanuel-Leutze-Strasse 1 
0-4000 DUSSELDORF 
Tel: (0211)5971-1 
Telex: 085/86 533 hpdd d 
A,CH,CS,E,MS,P 
Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Berner Strasse 117 
PosMach 560 140 
D-6000 FRANKFURT 56 
Tel: (0611) 50-04-1 
Telex: 04 13249 hpffm d 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard GmbH 
GeschSftsstelle 
Kapstadtring 5 
0-2000 HAMBURG 60 
Tel: (040) 63804-1 
Telex: 021 63 032 hphh d 
A,CH,CS,E,MS,P 
Hewlett-Packard GmbH 
GeschSftsstelle 
Heidering 37-39 
D-3000 HANNOVER 91 
Tel: (0511) 5706-0 
Telex: 092 3259 
A,CH,CM,E,I^S,P 
Hewlett-Packard GmbH 
GeschSftsstelle 
Rosslauer Weg 2-4 
D-6800 UANNHEIH 
Tel: (0621) 70050 
Telex: 0462105 
A,C,E 

Hewlett-Packard GmbH 

Geschaftsslelle 

Messerschmitlstrasse 7 

D-7910NEUULM 

Tel: 0731-70241 

Telex: 0712816 HP ULM-D 

A,C,E* 

Hewlett-Packard GmbH 
Geschaftsslelle 
Neumeyerstrasse 90 
0-8500 NURNBERG 
Tel: (091 1) 52 20 83-87 
Telex: 0623 860 
CH,CM,E,MS,P 
Hewlett-Packard GmbH 
Geschaftsslelle 
Eschenstrasse 5 
0-8028 TAUFKIRCHEN 
Tel: (089)6117-1 
Telex: 0524985 
A,CH,CM,E,MS,P 

GREAT BRITAIN 
See United Kingdom 

GREECE 

Koslas Karaynnis S.A. 
8 Omirou Street 
J)TieNS 133 

Tel: 32 30 303, 32 37 371 

Telex: 215962 RKAR Gil 

A,CH,CU,CS,EM,P 

PUUSIOS.A. 

G. Gerardos 

24 Stoumara Street 

ATHENS 

Tel: 36-11-160 

Telex: 221871 

P 



GUATEMALA 

IPESA 

Avenida Retorma 3-48, Zona 9 

euATBiuLAarr 

Tel: 316627 314786 
Telex: 4192 TELTROGU 
A,CH,CU,CS,e,M,P 

HONG KONG 

Hewlett-Packard Hong Kong, Ltd. 

G.P.O. Box 795 

5lh Floor, Sun Hung Kai Centre 

30 Harbour Road 

HONG KONG 

Tel: 5-8323211 

Telex: 66678 HEWPA HX 

Cable: HEWPACK HONG KONG 

E,CH,CS,P 

CBTUd. 

1402 Tung Way Mansion 
199-203 Hennessy fid. 
Wanchia, HOHeXOIMS 
Tel: 5-729376 
Telex: 85148 CBT HX 
CM 

Schmidt S Co (Hong Kong) Ltd 

Wing On Centre, 28th Floor 

Connaught Road, C. 

HONGKONG 

Tel: 5-455644 

Telex: 74766 SCHMXHX 

A,U 

ICELAND 

Elding Trading Company Inc. 

Hafnarnvoli- Tryggvagolu 

P.O. Box 895 

IS-REYKJAVIK 

Tel: 1-58-20, 1-63-03 

M 

INDIA 

Computer products are sold through 
Blue Star Ltd. All computer repairs 
and maintenance service is done 
through Computer Maintenance 
Corp. 

Blue Star Ltd 
Satxi Complex II Floor 
24 Residency Rd. 
BANGALORE 560 025 
Tel: 55660 
Telex: 0845-430 
Cable: BLUESTAR 

a,ch;cm,cs',e 

Blue Star Lid 
Band Box House 
Prabhadevi 
BOMBAY 400 025 
Tel: 422-3101 
Telex: 011-3751 
Cable: BLUESTAR 
A,M 

Blue Star Ltd 
Sahas 

4 14/2 Vir Savarkar Marg 
Prabhadevi 
BOMBAY 400 025 
Tel: 422-6155 
Telex: 011-4093 
Cable: FROSTBLUE 

a,ch;cm,cs;e,m 

Blue Star Lid 

Kalyan, 19 Vishwas Colony 
Alkapuri. BORODA, 390 005 
Tel: 65235 
Cable: BLUE STAR 
A 

Blue Star Ltd. 
7 Hare Street 
CALCUTTA 700 001 
Tel: 12-01-31 
Telex: 021-7655 
Cable: BLUESTAR 
A,M 



Blue Star Ltd 

133 Kodambakkam IHgh Road 

MADRAS 600 034 

Tel: 82057 

Telex: 041-379 

Cable: BLUESTAR 

A,M 

Blue Star Ltd 

Bhandarl House, 7th/8lh Floors 
91 Nehru Place 
NEW DELHI 110 024 

TeL 682547 
Telex: 031-2463 
Cable: BLUESTAR 

a.ch',cm.cs:e,m 

Blue Star Ltd 
15/16:C WeHestey Rd 
PUNE411011 
Tel: 22775 
Cable: BLUE STAR 
A 

Blue Star Ltd 

2-2-47/1 108 BolammRd. 

SECUNDERABAD 500 003 

Tel: 72057 

Telex: 0155-459 

Cable: BLUEFROST 

A,E 

Blue Star Ltd 
T.C. 7/603 Poorrma 
ManithankuzhI 
TRIVAHDRUM 695 013 
Tel: 65799 
Telex: 0884-259 
Cable: BLUESTAR 
E 

Computer Maintenance Corporation 
Ltd 

1 15, Sarojini Devi Road 
SECUmERABAD 500 003 
Tel: 310-184, 345-774 
Telex: 031-2960 
CH'- 

INDONESIA 

BERCA Indonesia P. T. 
P.O.Box 496/JKT 
Jl. Abdul Muis 62 
JAKARTA 

Tel: 373009 

Telex: 46748 BERSAL lA 

Cable: BERSAL JAKARTA 

P 

BERCA Indonesia P. T. 
P.O.Box 2497/Jkt Antara BIdg., 
17lh Floor 

Jt. Medan Merdeka Selatan 17 
JAKARTA-PUSAT 

Tel: 21-344-181 
Telex: BERSAL lA 
A,CS,EM 

BERCA Indonesia P. T. 
P.O. Box 174/SBY. 
Jl. KuteiNo. 11 
SURABAYA 
Tel: 68172 

Telex: 31146 BERSAL SB 
Cable: BERSAL-SURABAYA 
A •,E,M,P 

IRAQ 

Hewlett-Packard Trading S.A. 

Service Operation 

Al Mansoor City 9B/3/7 

BAGHDAD 

Tel: 551-49-73 

Telex: 212-455 HEPAIRAO IK 

CH,CS 



SALES & SUPPORT OFFICES |T| 

Arranged alphabetically by country 



IRELAND 

Hewlett-Packard Ireland Ltd. 

82/83 Lower Leeson Street 

DUBUN 2 

Tel: (1) 60 88 00 

Telex: 30439 

A,CH,CM.CS,E,M,P 

Cardiac Services LU. 

KtmoreRoad 

Mane 

Drnms 

Tel: (01) 351820 
Telex: X)439 
U 

ISRAEL 

fiWan electronic Inslwmenl Lid. 
P.O.Box 1270 

jemmeii 91000 

16, OhatavSt. 
JEUSAiai 94467 
Tel: 533 221, 553242 
Telex: 25231 AB/PAKRD I 
A 

£leclror^ Engineering Division 
Uolorola Israel Ltd. 
16 Kremenetski Street 
P.O. 80x25016 
TEL-Am67S99 
Tel: 3-338973 
Telex: 33569 Uoa I 
Cable: BASTEL Tel-Aviv 
CH,CU,CS,e,U,P 

ITALY 

Hewlett-Packard Italiana S.p.A 

Traversa 99C 

Via GUlo PetronI, 19 

1-70124 BMII 

Tel: (080) 41-07-44 

M 

Hewlett-Packard Itallarra S.p.A. 

Via Martin Luther King, 38/111 

1-40132 BOLOGNA 

Tel: (051)402394 

Telex: 511630 

CH,E,MS 

Hewlett-Packard ItaHana S.p.A. 
Via Principe Nteola 43Q/C 
1-95126 CATANIA 
Tel: (095) 37-10-87 
Telex: 970291 
C,P 

Hewlett-Packard Italiana S.p.A. 

Via G. Dl Vittorio 9 

1-20063 CERNUSCO SUL NAVIGUO 

Tel: (2) 903691 

Telex: 334632 

A,CH,CM,CS,E,li<P,P 

Hewlett-Packard Italiana S.p.A. 

Via Nuova San Rocco a 

Capodlmonte, 62/A 

1-80131 NAPLES 

Tel: (081) 7413544 

Telex: 710698 

A,CH,E 

Hewlett-Packard Italiana S.p.A. 
Viale G. Modugno 33 
1-16156 6EN0VA PEGU 
Tel: (010) 68-37-07 
Telex: 215238 
E,C 

Hewlett-Packard Italiana S.p.A. 
Via Turazza 14 
1-35100 PADOVA 
Tel: (049) 664888 
Telex: 430315 
A,CH,E,MS 

Hewlelt-Packard Italiana S.p.A. 
Viale C. Pavese 340 
1-00144 ROMA 
Tel: (06) 54831 
Telex: 610514 
A,(»1,(»/I,CS,E,MS,P' 



Hewlett-Packard Italiana S.p.A. 
Corso Svizzera, 184 

1- 10149 TORINO 
Tel: (01 1)74 4044 
Telex: 221079 
CH,E 

JAPAN 

Yokogawa-Hewlett-Packard Ltd. 
152-1, Onna 

000 ATSUGI, Kanagawa, 243 
Tel: (0462) 28-0451 
CM,C*,E 

Yokogawa-Hewlett-Packard Ltd. 
Towa Building 

2- 3, Kalgan-dori, 2 Chome Chuo-ku 
KOBE, 650 

Tel: (078) 392-4791 
C,E 

Yokogawa-Hewlett-Packard Ltd. 
Kumagaya AsaN 82 BIdg 

3- 4 Tsukuba 
KUMAGAYA, Saltama 360 
Tel: (0485) 24-6563 
CH,CM,E 

Yokogawa-Hewlett-Packard Ltd. 
Asahl Shinlxm Daiichi Seimel BMg. 

4- 7, Hanabata-cho 
KUIIAMOTO,860 
Tel: (0963) 54-7311 
CH,E 

Yokogawa-Hev^ett-Packard Ltd. 

Shin-Kyoto Center BIdg. 

614, HIgashi-Shkikoji-cho 

Karasuma-Nlshlitu 

Shiokoji-dori, Shimogyo-ku 

KYOTO, 600 

Tel: 075-343-0921 

CH,E 

Yokogawa-Hewlett-Packard Ltd. 

MIto Mitsui BIdg 

4-73, Sannomaru, 1 Chome 

MITO, Ibaragi 310 

Tel: (0292) 25-7470 

CH,CM,E 

Yokogawa-Hewlett-Packard Ltd. 

Sumitomo Seimel 14-9 BIdg. 

Meiekl-Mlnami, 2 Chome 

Nakamura-ku 

NAGOYA, 450 

Tel: (052) 571-5171 

CH,CM,CS,E,MS 

Yokogawa-Hewlett-Packard Ltd. 
Chuo BIdg., 

4-20 Nishinakajima, 5 Chome 

Yodogawa-ku 

OSAKA, 532 

Tel: (06) 304-6021 

Telex: YHPOSA 523-3624 

A,CH,CM,CS,E,MP,P* 

Yokogawa-Hewlett-Packard Ltd. 

27-15, Yabe, 1 Chome 

SAGAMIIURA Kanagawa, 229 

Tel: 0427 59-1311 

Yokogawa-Hewlett-Packard Ltd. 

DalKhi Seimel BIdg. 

7-1, Nishi Shinji^u, 2 Chome 

ShinJuku-ku,T0KY0 160 

Tel: 03-348-4611-5 

CH,E 

Yokogawa-Hewlett-Packard Ltd. 
29-21 Takaido-Hlgashi, 3 Chome 
Suginaml-ku TOKYO 168 
Tel: (03) 331-6111 
Telex: 232-2024 YHPTOK 
A,CH,CM,CS,E,MP,P* 

Yokogawa-Hewlett-Packard Ltd. 
Daitehi Asano Building 
2-8, Odori, 5 Chome 
UTSUNOMIYA, Tochigi 320 
Tel: (0286) 25-7155 
CH,CS,E 



Yokogawa-Hewlett-Packard Ltd. 
Yasuda Seimel Nishlguchi BkJg. 
30-4 Tsuruya-cho, 3 Chome 
Y0K0HAMA221 
Tel: (045) 312-1252 
CH,CM,E 

JORDAN 

Mouasher Cousins Company 
P.O. Box 1387 



Tel: 24907, 39907 
Telex: 21456 SABCO JO 
CH,E,U,P 

KENYA 

ADCOULid, inc., Kenya 

P.O.Box 30070 

NAOOa 

Tel: 331955 

Telex: 22639 

E,M 

KOREA 

Samsung Electronics Conputer 
Division 

76-561 Yeoksam-Dong 
Kwangnam-Ku 
C.P.O. Box 2775 
SEOUL 

Tel: 555-7555, 555-5447 
Telex: K27364 SAUSAN 
A,CH,CU,CS,E,U,P 

KUWAIT 

Ai-Khaktya Trading S ContracHtg 

P.O. Box830Safat 

KUWAIT 

Tel: 42-4910, 41-1726 
Telex: 22481 Areeg kt 
CH,E,U 

Photo S Cine Equipment 
P.O. Box 270 Sa fat 
KUWAIT 

Tel: 42-2846, 42-3801 
Telex: 22247 Matin kl 
P 

LEBANON 

G.U. Dolmac^ 
Aclirafieh 

P.O. Box 165. 167 

semiT 

Tel: 290293 
MP" 

LUXEMBOURG 

Hewlett-Packard Belgium S.A./N.V. 

Blvd de la Woluwe, 100 

Wokjwedal 

B- 1200 BRUSSELS 

Tel: (02) 762-32-00 

Telex: 23-494 paloben bru 

A,CH,CM,CS,E,MP,P 

MALAYSIA 

Hewlett-Packard Sales (Malaysia) 
Sdn. Bhd. 

1st Floor, Bangunan British 
Amerk:an 

Jalan Semantan, Damansara Heights 

KUAU LUMPUR 23-03 

Tel: 943022 

Telex: MA31011 

A,CH,E,M,P* 

Protei Engineering 

P.O.Box 1917 

Lot 6624, Section 64 

23/4 Pending Road 

Kuching, SAKAWAK 

Tel: 36299 

Telex: MA 70904 PROTEL 
Cable: mOTELENO 
A,E,M 



MALTA 

fMj) Toledo Ltd 
Notable Rd. 
URIEHEL 

Tel: 447 47, 455 66 
Telex: Mecta MW 649 
P 

MEXICO 

Hewlelt-Packard Mexicana, S.A. 
de C.V. 

Av. Periferico Sur No. 6501 
Tepepan, Xochimiico 
MEXICO D.F. 16020 
Tel: 676-4600 

Telex: 17-74-507 HEWPACK MEX 
A,CH,CS,E,MS,P 
Hewlelt-Packard Mexicana, S.A. 
de C.V. 

Ave. Colonia del Valle #409 
Col. del Valle 

Municipio de Garza Garcia 

MONTERREY, N.L. 

Tel: 78 42 41 

Telex: 038 410 

CH 

ECiSA 

Jos4 Vasconcetos No. 218 

Col. Condesa Deleg. CuaMimoc 

mKOD.F. 06140 

Tel: 553-1206 

Telex: 17-72755 ECE ME 

U 

MOROCCO 

Dottieau 

81 rue KaratcN 

CASAttMCA 

Tel: 3041-82, 3068-38 

Telex: 23051, 22822 

E 

Gerep 

2 me d'Agadir 

Boile Postale 156 

CASABUKA 

Tel: 272093, 272095 

Telex: 23 739 

P 

NETHERLANDS 

Hewlett-Packard Nederland B.V. 
Van Heuven Goedhartlaan 121 
NL 1181KKAMSTELVEEN 
P.O. Box 667 
NL1180ARAMSTELVEEN 
Tel: (020) 47-20-21 
Telex: 13 216 HEPA NL 
A,CH,CM,CS,E,MP,P 

Hewlett-Packard Nederland B.V. 
Bongerd 2 

NL 2g06VK CAPEUE, A/D IJSSEL 

P.O. Box 41 

NL 2900AA CAPELLE, A/D USSEL 
Tel: (10) 51-64-44 
Telex: 21261 HEPAC NL 
A,CH,CS,E 

NEW ZEALAND 

Hewlett-Packard (N.Z.) Ltd. 
169 Manukau Road 
P.O. Box 26-189 
Epsom, AUCKLAND 
Tel: 687-159 

Cable: HEWPACK Auckland 
CH,CM,E,P* 

Hewlett-Packard (N.Z.) Ltd. 
4-12 Cruk;kshank Street 
Kilbirnie, WELLINGTON 3 
P.O. Box 9443 

Courtenay Place, WELUNGTON 3 
Tel: 877-199 

Cable: HEWPACK Wellington 
CH,CM,E,P 



Norttvop Instruments S Systems 
Ltd 

369 Kliyber Pass Road 

P.a Box 8602 

AUCKLAND 

Tel: 794-091 

Telex: 60605 

A,M 

Northrop kistnjmenis S Systems 
Ltd 

IIOMandeviileSt. 
P.O. Box 8388 
CHMSTCHURCH 
Tel: 486-928 
Telex: 4203 
A,M 

Northrop Instnments S Sysbms 
Ltd 

Slurdee House 
85-87 Gtiuznee Street 
P.O. Box 2406 
WELUNGTON 
TeL 850-091 
Telex: NZ 3380 
A,M 

NORTHERN IRELAND 
See United Kingdom 

NORWAY 

Hewlett-Packard Norge A/S 
Foike Bernadottes vei 50 
P.O. Box 3558 

N-5033 FYLUNGSDALEN (Bergen) 
Tel: (05) 16-55-40 
Telex: 16621 hpnas n 
CH,CS,E,MS 

Hewlett-Packard Norge A/S 

dsterndalen 18 
P.O. Box 34 
N-1345 6STERAS 
Tel: (02) 17-11-80 
Telex: 16621 hpnas n 
A,CH,CM,CS,E,M,P 

OMAN 

Khimfi Ramdas 
P.O. Box 19 
MUSCAT 

Tel: 722225, 745601 

Telex: 3289 BROKER MS MUSCA T 

P 

SuhailS SaudBahwan 

P.O.Box 169 

MUSCAT 

Tel: 734 201-3 

Telex: 3274 BAHWAN MB 

PAKISTAN 

Mushko & Company Ltd. 

1-B, Street 43 
Sector F-8/1 
ISLAMABAD 

Tel: 26875 

Cable: FEMUS Rawalpina 
A,E,U 

Mushko & Company Ltd. 
Oosman Chambers 
Abdullah Haroon Road 
KARACHI 0302 
Tel: 524131, 524132 
Telex: 2894 MUSKO PK 
Cable: COOPERA TOR Karachi 
A,E,M,P- 

PANAMA 

Eiectrdnico Balboa, S.A. 
Calle Samuel Lewis, Ed. Alfa 
Apartado 4929 
PANAMAS 
Tel: 64-2700 

Telex: 3483 ELECTRON PG 
A,CM,E,M,P 



m 



4 1 SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



PERU 

Cla Electro Midica S.A. 
Los Flamencos 145, San /siolro 
Casilla 1030 
IMA 1 

Tel: 41-4325, 41-3703 
Telex: Pub. Booth 25306 
CU,EM,P 

PHILIPPINES 

The On^ Advanced Systems 
Corporation 

Rico House, Amorsolo Cor. Herrera 
Street 

Legaspl Village, UakaH 
P.O. Box 1510 
Metro UAMILA 

Tel: 85-35-81 , 85-34-91, 85-32-21 
Telex: 3274 OHm 
A,CH,CS,E,U 

Electronic ^)eclallsls and 

Proponents be. 

890-8 Epifanio de los Santos 

Avenue 

Cubao, QUEZON cm 

P.O. Box 2649 UanUa 

Tel: 98-96-81, 98-96-82, 98-96-83 

Telex: 40018, 42000 ITT StOSf 

UACKAY BOOTH 

P 

PORTUGAL 

MunAiter 

Mercantbio Uundial de Comircio 

S.A.R.L. 

P.O. Box 2761 

Avenlda Antonio Au^lo de Aguiar 
138 

P-USBON 

Tel: (19) 53-21-31, 53-21-37 
Telex: 16691 munlerp 
M 

Soquimica 

Av. da Liberdade, 220-2 
1298 USSOA Codex 
Tel: 56 21 81/2/3 
Telex: 13316 SABASA 
P 

Telectra-Empresa TMca de 

Equipmentos ElSclricos S.A.R.L. 

Rua Rodrigo da Fonseca 103 

P.O. Box 2531 

P-USBON 1 

Tel: (19) 68-60-72 

Telex: 12598 

CH,CS,E,P 

PUERTO RICO 

Hewlett-Packard Puerto Rico 

P.O. Box 4407 

CAROLINA, Puerto Rico 00628 

Calle 272 Edificio 203 

Urb. Country Club 

RIO PIEDRAS, Puerto Rico 

Tel: (809) 762-7255 

A,CH,CS 

QATAR 

Compulearbia 
P.O. Box 2750 
DOHA 

Tel: 883555 

Telex: 4806 CHPARB 

P 

Eastern Technical Services 

P.OBox 4747 

DOHA 

Tel: 329 993 

Telex: 4156 EASTEC DH 



Nasser Trading S Contracting 

P.OBox 1563 

DOHA 

Tel: 22170, 23539 
Telex: 4439 NASSER DH 
M 

SAUDI ARABIA 

Modem Electronic EstabHshmenl 

Hewlett-Packard Division 

P.O. Box 281 

Thuobah 

AL-KHOBAR 

Tel: 864-46 78 

Telex: 671 106HPMEEKSJ 

Cable: ELECTA AL-KHOBAR 

CH,CS,E,M.P 

Modern Electronic Establishment 

Hewlett-Packard Division 

P.O. Box 1228 

Redec Plaza, 6th Floor 

XDDAH 

Tel: 644 38 48 

Telex: 4027 12FARNASSJ 

Cable: ELECTA JEDD/W 

CH,CS,E,M,P 

Modern Electronic EslabHshmenl 
Hewlett-Packard Division 
P.0.B0X2728 
mVADH 

Tel: 491-97 15 491-63 87 
Telex: 202049 KSERYD SJ 
CH,CS,E,M,P 

SCOTLAND 

Sea United Kingdom 

SINGAPORE 

Hewlett-Packard Singapore (Sales) 
Pie. Ltd. 

P.O. Box 58 Alexandra Post Office 

SINGAPORE, 9115 

6th Floor, Incticape House 

450-452 Alexandra Road 

SINGAPORE 0511 

Tel: 631788 

Telex: HPSGSO RS 34209 
Cable: HEWPACK, Singapore 
A,CH,CS,E,MS,P 
Dynamar International Ltd. 
Unit 05-11 Bkxk 6 
Kolam Ayer Inctjstrial Estate 
SINGAPORE 1334 
Tel: 747-6188 
Telex: RS 26283 
CM 

SOUTH AFRICA 

Hewlett-Packard So Africa (Pty.) 
Ltd. 

P.O. Box 120 

Howard Place CAPE PROVINCE 7450 
Pine Park Center, Forest Drive, 
PInelands 

CAPE PROVINCE 7405 

Tel: 53-7954 

Telex: 57-20006 

A,CH,CM,E,MS,P 

Hewlett-Packard So Afrtea (Ply.) 

Ltd. 

P.O. Box 37099 
92 Overporl Drive 
DURBAN 4067 

Tel: 28-4178,28-4179,28-4110 

Telex: 6-22954 

CH,CM 



Hewlett-Packard So Africa (Ply.) 
Ltd. 

6 Linton Arcade 
51 1 Cape Road 
Linton Grange 
PORT ELIZABETH 6001 
Tel: 041-302148 
CH 

Hewlett-Packard So Africa (Ply.) 
Ltd. P.0.BOX 33345 
Glenstantia 0010 TRANSVAAL 
1st Floor East 

Constantia Park Ridge Sliopping 
Centre 

Constantia Park 
PRETORIA 

Tel: 982043 
Telex: 32163 
CH,E 

Hewlett-Packard So Africa (Ply.) 
Ltd. 

Private Bag Wendywood 
SANDT0N2144 

Tel: 802-5111, 802-5125 
Telex: 4-20877 

Cable: HEWPACK Johannesburg 
A,CH,CM,CS,E,MS,P 

SPAIN 

Hewlett-Packard Espaflola S.A. 
Calle Enlenza, 321 
E-BARCELONA 29 
Tel: 322.24.51, 321.73.54 
Telex: 52603 hpbee 
A,CH,CS,E,MS,P 
Hewlett-Packard Espaflola S.A. 
Calle San Vicente S/No 
Edificio Albia II 
E-BILBAO 1 
Tel: 423.83.06 
A,CH,E,MS 

Hewlett-Packard Espaflola S.A. 

Crta. de la Corufia, Km. 16, 400 

Las Rozas 

E-MADRID 

Tel: (1)637.00.11 

CH,CS,M 

Hewlett-Packard Espanola S.A. 

Avda. S. Francisco Javier, S/no 

Planta 10. Edificio Sevilla 2, 

E-SEVILU 5 

Tel: 64.44.54 

Telex: 72933 

A,CS,MS,P 

Hewlett-Packard Espanola S.A. 
Calle Ramon Gordillo, 1 (Entlo.3) 
E-VALENCIA 10 
Teh 361-1354 
CH,P 

SWEDEN 

Hewlett-Packard Sverige AB 

Sunnanvagen 14K 

S-22226 LUND 

Tel: (046) 13-69-79 

Telex: (854) 17886 (via Spinga 

office) 

CH 

Hewlett-Packard Sverige AB 

Vastra Vintergatan 9 

S-70344 OREBRO 

Tel: (19) 10-48-80 

Telex: (854) 17886 (via Spinga 

office) 

CH 



Hewlett-Packard Sverige AB 
Skalfioltsgatan 9, Kista 
Box 19 

S-16393SPANGA 

Tel: (08) 750-2000 

Telex: (854) 17886 

A,CH,CM,CS,E,MS,P 

Hewlett-Packard Sverige AB 

FrStalllsgalan 30 

S-42132VASTRA-FR6LUNDA 

Tel: (031) 49-09-50 

Telex: (854) 17886 (via SpSnga 

oHIce) 

CH,E,P 

SWITZERLAND 

Hewlett-Packard (Schweiz) AG 

Claraslrasse 12 

CH-4058 BASLE 

Tel: (61) 33-59-20 

A 

Hewlett-Packard (Schweiz) AG 
7, rue du Bois-du-Lan 
Case Postale 365 
CH-1217IIEYRIN 1 
Tel: (0041) 22-83-11-11 
Telex:27333 HPAG CH 
CH,CM,CS 

Hewlett-Packard (Schweiz) AG 

Allmend 2 

CH-8967 WIDEN 

Tel: (0041) 57 31 21 11 

Telex: 53933 hpag ch 

Cable: HPAG CH 

A,CH,CM,CS,E,MS,P 

SYRIA 

General Electronic Inc. 

Nuri Basha P.O. Box 5781 

DAMASCUS 

Tel: 33-24-87 

Telex: 11216 ITIKAL SY 

Cable: ELECTROBOR DAMASCUS 

E 

Middle East Electronics 
Place Azm6 
P.O.Box 2308 
DAMASCUS 

Tel: 334592 

Telex: 11304 SATACO SY 
M,P 

TAIWAN 

Hewlett-Packard Far East Ltd. 
Kaohsiung Oflice 

2/F 68-2, Chung Cheng 3rd Road 
KAOHSIUNG 

Tel: 241-2318, 261-3253 
CH,CS,E 

Hewlett-Packard Far East Ltd. 
Taiwan Branch 
5th Floor 

205 Tun Hwa North Road 
TAIPEI 

Tel: (02)712-0404 

Cable:HEWPACK Taipei 

A,CH,CM,CS,E,M,P 

Ing Lih Trading Co. 

3rd Floor, 7Jen-AiRoad, Sec. 2 

TAIPE1 100 

Tel: (02) 3948191 

Cable: m.lH TAPEI 

A 



THAILAND 

Unimesa 

30 Patpong Ave., Suriwong 

BANGKOK 5 

Tel: 235-5727 

Telex: 84439 Simonco TH 

Cable: UNIMESA Bangkok 

A,CH,CS,E,M 

Bangkok Business Equ^menl Ltd. 

5/5-6 Dejo Road 

BANGKOK 

Tel: 234-8670, 234-8671 
Telex: 87669-BEOUPT TH 
Cable: BUSK/UPT Bangkok 
P 

TRINIDAD & TOBAGO 

Caribbean Telecoms Ltd. 

50/A Jerningham Avenue 

P. a Box 732 

PORT-OF-SPAIN 

Tel: 62-44213, 62-44214 

Telex: 235,272 HUGCO WG 

CM,E,M,P 

TUNISIA 

Twiisie Electronique 
3 1 A venue de la Liberie 
TUNIS 

Tel: 280-144 
E,P 

Corema 

1 ler. Av. de Carthage 
TUNIS 

TeL 253-821 

Telex: 12319 CABAU TN 

M 

TURKEY 

Teknim Company Ltd. 

Iran Caddesi No. 7 

Kavaklidere, ANKARA 

Tel: 275800 

Telex: 42155 TKNM TR 

E 

E.M.A. 

Medina Eklem Sokak No. 4 1/6 

Yuksel Caddesi 

ANKARA 

Tel: 175 622 

M 

UNITED ARAB EMIRATES 

Emitac Ltd. 
P.O. Box 1641 
SHARJAH 

Tel: 354121, 354123 
Telex: 68 136 Emitac Sh 
CH,CS,E,U,P 

UNITED KINGDOM 

GREAT BRITAIN 

Hewlett-Packard Ltd. 
Trafalgar House 
Navigation Road 
ALTRINCHAM 
Chesire WA14 1NU 
Tel: (061)928-6422 
Telex: 668068 
A,CH,CS,E,I^ 
Hewlett-Packard Lid. 
Oakfield House, Oakfiekl Grove 
Cllflon 

BRISTOL BS8 2BN, Avon 
Tel: (027) 38606 
Telex: 444302 
CH,M,P 



SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



GREAT BRITAIN (Cont'd) 

Hewlett-Packard Ltd. 
Fourier House 
257-263 Higl) Street 
LONDON COUIEY 
Herts., AL2 1HA, SL Albans 
Tel: (0727) 24400 
Telex: 1-8952716 
CH,CS,E 

Hewlett-Packard Ltd. 
Quadrangle 
106-118 Statton Road 
REDHILL, Suney 
Tel: (0737) 68655 
Telex: 947234 
CH,CS,E 

Hewlett-Packard Ltd. 

Avon House 

435 Stratford Road 

SHIRLEY, Solihull 

West Midlands B90 4BL 

Tel: (021)745 8800 

Telex: 339105 

CM 

Hewlett-Packard Ltd. 
West End House 41 
HIgli Street, West End 
SOUTHAMPTON 
Hampshire 803 3D0 
Tel: (703) 886767 
Telex: 477138 
CH 

Hewlett-Packard Ltd. 
King Street Lane 
WINNERSH, Wokingham 
Berkshire RG11 5AR 
Tel: (0734) 784774 
Telex: 847178 
A,CH,E,M 

Hewlett-Packard Ltd. 
Nine Mile Rkle 
WOKINGHAM 
Berkshire. 3RG11 3LL 
Tel: 3446 3100 
Telex: 84-88-05 
CH,CS,E 

NORTHERN IRELAND 

CarOac Services Company 
95A FInaghy Road South 
BELFAST BT 10 OBY 
Tel: (0232) 625-566 
Telex: 747626 
M 

SCOTLAND 

Hewlett-Packard Ltd. 
SOUTH OUEENSFERRY 
West Lothian, EH30 9GT 
Tel: (031) 3311188 
Telex: 72682 
A,CH,CM,CS,E,M 

UNITED STATES 

Alabama 

Hewlett-Packard Co. 

P.O. Box 7000 

8290 WhItestHirg Drive, S.E. 

HUNTSVILLE, AL 35802 

Tel: (205) 830-2000 

CH,CM,CS,E,M* 

Arizona 

Hewlett-Packard Co. 
8080 Point Parkway West 
PHOENIX, AZ 85044 
Tel: (602) 273-8000 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
2424 East Aragon Road 
TUCSON, AZ 85706 
Tel: (602) 889-4631 
CH,E,MS** 



California 

Hewlett-Packard Co. 
99 South Hill Dr. 
4BRISBANE, CA 94005 
Tei: (415) 330-2500 
CH,CS 

Hewlett-Packard Co. 

7621 Canoga Avenue 

CANOGA PARK, CA 91304 

Tel: (213) 702-8363 

A,CH,CS,E,P 

Hewlett-Packard Co. 

P.O. Box 7830 (93747) 

5060 E. Clinton Avenue, Suite 102 

FRESNO, CA 93727 

Tei: (209) 252-9652 

CH,CS,MS 

Hewlett-Packard Co. 
P.O. Box 4230 
1430 East Orangelhorpe 
FULLERTON, CA 92631 
Tel: (714) 870-1000 
CH,CM,CS,E,MP 
Hewlett-Packard Co. 
320 S. Kellogg, Suite B 
60LETA,CA93117 
Tel: (805) 967-3405 
CH 

Hewlett-Packard Co. 
5400 W. Rosecrans Boulevard 
UWNDALE, CA 90260 
P.O. Box 92105 
LOS ANGELES, CA 90009 
Tel: (213) 970-7500 
Telex: 910-325-6608 
CH,CM,CS,MP 
Hewlett-Packard Co. 
3200 Hillview Avenue 
PALO ALTO, CA 94304 
Tel: (415) 857-8000 
CH,CS,E 

Hewlett-Packard Co. 

P.O. Box 15976(95813) 

4244 So. Market Court, Suite A 

SACRAMENTO, CA 95834 

Tel: (916) 929-7222 

A*,CH.CS,E,MS 

Hewlett-Packard Co. 

9606 Aero Drive 

P.O. Box 23333 SAN DIEGO, CA 

92123 

Tel: (619) 279-3200 
CH,CM,CS,E,MP 
Hewlett-Packard Co. 
2305 Camino Ramon "C" 
SAN RAMON, CA 94583 
Tel: (415)838-5900 
CH,CS 

Hewlett-Packard Co. 
P.O. Box 4230 
Fullerton, CA 92631 
363 Brookhoilow Drive 
SANTA ANA, CA 92705 
Tel: (714) 641-0977 
A,CH,CM,CS,MP 
Hewlett-Packard Co. 
3003 Scott Boulevard 
SANTA CURA,CA 95050 
Tel: (408) 988-7000 
Telex: 910-338-0586 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
5703 Corsa Avenue 
WESTLAKE VILUGE, CA 91362 
Tei: (213) 706-6800 
E*,CH*,CS* 



Colorado 

Hewlett-Packard Co. 
24 Inverness Place, East 
ENGLEWOOD, CO 80112 
Tel: (303) 771-3455 
Telex: 910-935-0785 
A,CH,CM,CS,E,MS 

Connecticut 

Hewlett-Packard Co. 
47 Barnes Industrial Road South 
P.O. Box 5007 
WALUNGFORD, CT 06492 

Tel: (203) 265-7801 
A,CH,CM,CS,E,MS 

Florida 

Hewlett-Packard Co. 

P.O. Box 24210 (33307) 

2901 N.W. 62nd Street 

FORT LAUDERDALE, FL 33309 

Tel: (305) 973-2600 

CH,CS,E,MP 

Hewlett-Packard Co. 

P.O. Box 13910 

6177 Lake Ellenor Drive 

ORLANDO, FL 32809 

Tel: (305) 859-2900 

A,CH,CM,CS,E,MS 

Hewlett-Packard Co. 

5750B N. Hoover Blvd., Suite 123 

TAMPA, FL 33614 

Tel: (813) 884-3282 

A*,CH,CM,CS,E*,M* 

Georgia 

Hewlett-Packard Co. 
P.O. Box 105005 
30348 ATLANTA,GA 
2000 South Park Place 
ATLANTA, GA 30339 
Tel: (404) 955-1500 
Telex: 810-766-4890 
A,CH,CM,CS,E,MP 

Hawaii 

Hewlett-Packard Co. 
Kawaiahao Plaza, Suite 190 
567 South King Street 
HONOLULU, HI 96813 
Tel: (808) 526-1555 
A,CH,E,MS 

Illinois 

Hewlett-Packard Co. 
P.O. Box 1607 
304 Eldorado Road 
BL00MINGT0N,IL 61701 
Tel: (309) 662-9411 
CH,MS" 

Hewlett-Packard Co. 
1100 31st Street, Suite 100 
D0WNERSGR0VE,IL 60515 
Tel: (312) 960-5760 
CH,CS 

Hewlett-Packard Co. 
5201 Tollview Drive 
ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 
Telex: 910-687-1066 
A,CH,CM,CS,E,MP 

Indiana 

Hewlett-Packard Co. 

P.O. Box 50807 

7301 No. Shadeland Avenue 

INDIANAPOUS, IN 46250 

Tel: (317) 842-1000 

A,CH,CM,CS,E,MS 



Iowa 

Hewlett-Packard Co. 
1776 22nd Street, Suite 1 
WEST DES MOINES, lA 50262 
Tel: (515)224-1435 
CH,MS" 

Hewlett-Packard Co. 
2415 Heinz Road 
IOWA CITY, lA 52240 
Tel: (319) 351-1020 
CH,E*,MS 

Kansas 

Hewlett-Packard Co. 
7804 East Funston Road 

Suite 203 

WICHITA, KA 67207 
Tel: (316)684-8491 
CH 

Kentucky 

Hewlett-Packard Co. 
10300 Linn Station Road 
Suite too 

LOUISVILLE, KY 40223 
Tel: (502) 426-0100 
A,CH,CS,MS 

Louisiana 

Hewlett-Packard Co. 
P.O. Box 1449 
KENNER, LA 70063 
160 James Drive East 
ST. ROSE, LA 70087 
Tel: (504) 467-4100 
A,CH,CS,E,MS 

Maryland 

Hewlett-Packard Co. 
3701 Koppers Street 
BALTIMORE, Md. 21227 
Tel: (301) 644-5800 
Telex: 710-862-1943 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
2 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tel: (301) 948-6370 
A,CH,CM,CS,E,MP 

Massachusetts 

Hewlett-Packard Co. 
32 Hartwell Avenue 
LEXINGTON, MA 02173 
Tel; (617) 861-8960 
A,CH,CM,CS,E,MP 

Michigan 

Hewlelt-Packard Co. 
23855 Research Drive 
FARMINGTON HILLS, Ml 48024 
Tel: (313) 476-6400 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
4326 Cascade Road S.E. 
GRAND RAPIDS, Ml 49506 
Tel: (616)957-1970 
CH,CS,MS 

Hewlett-Packard Co. 
1771 W. Big Beaver Road 
TROY, Ml 48084 
Tel: (313)643-6474 
CH.CS 

Minnesota 

Hewlett-Packard Co. 
2025 W. Larpenteur Ave. 
ST. PAUL, MN 551 13 
Tel: (612)644-1100 
A,CH,CM,CS,E,MP 



Missouri 

Hewlett-Packard Co. 
11131 Colorado Avenue 
KANSAS CITY, MO 64137 
Tel: (816) 763-8000 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
13001 Hollentjerg Drive 
BRIDGETON, MO 63044 
Tel: (314)344-5100 
A,CH,CS,E,MP 

Nebrasica 

Hewlett-Packard 

10824 Old Mill Rd., Suite 3 

OMAHA, NE 68154 

Tei: (402) 334-1813 

CM.MS 

New Jersey 

Hewlett-Packard Co. 
W120 Century Road 
PARAMUS, NJ 07652 
Tel: (201) 265-5000 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
60 New England Av. West 
PISCATAWAY, NJ 08854 
Tel: (201)981-1199 
A,CH,CM,CS,E 

New Mexico 

Hewlett-Packard Co. 
P.O. Box 11634(87192) 
1 1300 Lomas Blvd.,N.E. 
ALBUQUERQUE, NM 87112 

Tel: (505) 292-1330 
CH,CS,E,MS 

New York 

Hewlett-Packard Co. 
Computer Drive South 
ALBANY, NY 12205 
Tel: (518) 458-1550 
Telex: 710-444-4691 
A,CH,E,MS 
Hewlett-Packard Co. 
P.O. Box AC 
9600 Main Street 
CLARENCE, NY 14031 
Tel: (716) 759-8621 
CH 

Hewlett-Packard Co. 
200 Cross Keys Office Park 
FAIRPORT, NY 14450 
Tel; (716)223-9950 
CH,CM,CS,E,MS 
Hewlett-Packard Co. 
7641 Henry Clay Blvd. 
LIVERPOOL, NY 13088 
Tel: (315) 451-1820 
A,CH,CM,E,MS 
Hewlett-Packard Co. 
No. 1 Pennsylvania Plaza 
55th Floor 

34th Street & 8lh Avenue 
MANHAHAN NY 10001 
Tel: (212) 971-0800 
CH,CS,E-,M* 
Hewlett-Packard Co. 
250 Westchester Avenue 
WHITE PLAINS, NY 10604 
Tel; (914) 328-0884 
CM,CH,CS,E 
Hewlett-Packard Co. 
3 Crossways Park West 
WOODBURY, NY 11797 
Tel: (516)921-0300 
Telex: 510-221-2183 
A,CH,CM,CS,E,MS 



6 , SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



UNITED STATES (Cont'd) 

North Carolina 

Hewlett-Packard Co. 
P.O. Box 26500 (27420) 
5605 Roanne Way 
GREENSBORO, NC 27409 
Tel: (919) 852-1800 
A,CH,CM,CS,E,MS 

Ohio 

Hewlett-Packard Co. 
9920 Carver Road 
CINCINNATI, OH 45242 
Tel: (513) 891-9870 
CH,CS,MS 

Hewlett-Packard Co. 
16500 Sprague Road 
CI^VEUND, OH 44130 
Tel: (216) 243-7300 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
962 Crupper Ave. 
COLUMBUS, OH 43229 
Tel: (614)436-1041 
CH,CM,CS,E" 
Hewlett-Packard Co. 
P.O. Box 280 
330 Progress Rd. 
DAYTON, OH 45449 
Tel: (513) 859-8202 
A,CH,Clk(,E',MS 

Oklahoma 

Hewlett-Packard Co. 
P.O. Box 75609 (73147) 
304 N. Meridian, Suite A 
3 

OKLAHOMACITY, OK 73107 
Tel: (405) 946-9499 
A-,CH,E-,MS 
Hewlett-Packard Co. 
3840 S. 103rd E. Avenue 
Logan Building, Suite 100 
TULSA, OK 74145 
Tel: (918) 665-3300 
A",CH,CS,M* 

Oregon 

Hewlett-Packard Co. 
9255 S. W. Pioneer Court 
WILSONVILLE, OR 97070 
Tel: (503) 682-8000 
A,CH,CS,E*,MS 

Pennsylvania 

Hewlett-Packard Co. 
1021 8tti Avenue 
KING OF PRUSSIA, PA 19046 
Tel: (215) 265-7000 
A,CH,CM,CS,E,MP 

Hewlett-Packard Co. 
1 1 1 Zeta Drive 
PinSBURGH, PA 15238 
Tei: (412) 782-0400 
A,CH,CS,E.I«IP 

South Carolina 

Hewlett-Packard Co. 
P.O. Box 21708 (29221) 
Brookside Park, Suite 122 
1 Harbison Way 
COLUMBIA, SC 29210 
Tel: (803) 732-0400 
CH,E,MS 

Tennessee 

Hewlett-Packard Co. 
3070 Directors Row 
MEMPHIS, TN 38131 
Tel: (901) 346-8370 
A,CH,MS 



Texas 

Hewlett-Packard Co. 
Suite C-110 
4171 North Mesa 
EL PASO, TX 79902 
Tel: (915)533-3555 
CH,E*,MS" 
Hewlett-Packard Co. 
P.O. Box 42816 (77042) 
10535 Harwin Street 
HOUSTON, TX 77036 
Tei: (713) 776-6400 
A,CH,CM,CS,E,li(P 
Hewlett-Packard Co. 
P.O. Box 1270 
930 E. Campt>eil Rd. 
RICHARDSON, TX 75080 
Tei; (214) 231-6101 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
P.O. Box 32993 (78216) 
1020 Central Parkway South 
SAN ANTONIO, TX 78232 
Tei: (512)494-9336 
CH,CS,E,MS 

Utah 

Hewlett-Packard Co. 
P.O. Box 26626 (84126) 
3530 W. 2100 South 
SALTUKE CITY, UT 84119 
Tei: (801) 974-1700 
A,CH,CS,E,MS 

Virginia 

Hewlett-Packard Co. 
P.O. Box 9669 (23228) 
RKMMOND, Va. 23228 
4305 Cox Road 
GLENALLEN.Va. 23060 
Tel: (804) 747-7750 
A,CH,CS,E,MS 

Washington 

Hewlett-Packard Co. 
15815 S.E. 37th Street 
BELLEVUE, WA 98006 

Tel: (206) 643-4000 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
Suite A 

708 North Argonne Road 
SPOKANE, WA 99206 
Tei: (509) 922-7000 
CH,CS 

West Virginia 

Hewlett-Packard Co. 

P.O. Box 4297 

4604 MacCorkle Ave., S.E. 

CHARLESTON, WV 25304 

Tel: (304) 925-0492 

A,MS 

Wisconsin 

Hewlett-Packard Co. 
150 S. Sunny Slope Road 
BROOKFIELD, Wl 53005 
Tei: (414) 784-8800 
A,CH,CS,E-,MP 



URUGUAY 

Pablo Ferrando S.A.C. e I. 

Avenida Italia 2877 

Casilla de Correo 370 

MONTEYIDEO 

Tel: 80-2586 

Telex: Public Booth 901 

A,CM,B.M 

VENEZUELA 

Hewlett-Packard de Venezuela C.A. 

3A Transversal Los Ruices Norte 

Editlcio Segre 

Apartado 50933 

CARACAS 1071 

Tel: 239-4133 

Telex: 25146 HEWPACK 

A,CH,CS,E,MS,P 

Hewlett-Packard de Venezuela C.A. 

Calle-72-EnUe 3H Y 3Y, NO.3H-40 

Editlcio Ada-Eveiyn, Local B 

Apartado 2646 

MARACAIBO, Estado Zulia 

Tei: (061) 80.304 

C,E* 

Hewlett-Packard de Venezuela C.A. 

Calle Vargas Rondon 

Edificio Seguros Carabobo, Piso 10 

VALENCIA 

Tei:(041) 51 385 

CH,CS,P 

Colimodio S.A. 

Esle 2 ■ Sur 21 No. 148 

Apartado 1053 

CARACAS 1010 

Tel: 571-3511 

Telex: 21529 COLMODIO 

M 

ZIMBABWE 

Field Technical Sales 
45 Kelvin Road, North 
P.B. 3458 
SAUSBURr 
Tel: 705 231 
Telex: 4-122 RH 
C.EMP 



HEADQUARTERS 
OFFICES 

If there Is no sales office listed lor 
your area, contact one of these 
headquarters offices. 

NORTH/CENTRAL 
AFRICA 

Hewlett-Packard S.A. 

7 Rue du Bois-du-Lan 
CH-12l7MEYRiN 1, Switzerland 
Tei: (022) 83 12 12 
Telex: 27835 hpse 
Cable: HEWPACKSA Geneve 

ASIA 

Hewlett-Packard Asia Ltd. 
6th Floor, Sun Hung Kai Centre 
30 Harbour Rd. 
G.P.O. Box 795 
HONG KONG 
Tei: 5-832 3211 
Telex: 66678 HEWPA HX 
Cable: HEWPACK HONG KONG 

CANADA 

Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416)678-9430 
Telex: 610-492-4246 

EASTERN EUROPE 

Hewlett-Packard Ges.m.b.h. 

Lieblgasse 1 

P.0.BOX 72 

A-1222 VIENNA, Austria 

Tel: (222) 2365110 

Telex: 1 3 4425 HEPA A 

NORTHERN EUROPE 

Hewlett-Packard S.A. 
Uiienstede 475 
NL-1183AGAMSTELVEEN 
The Netherlands 
P.O.Box 999 
NL-1180AZAMSmVEEN 
The Netherlands 
Tei: 20 437771 

OTHER EUROPE 

Hewlett-Packard S.A. 

7 me du Bols-du-Lan 

CH-1217 MEYRIN 1, Switzerland 

Tei: (022) 83 1212 

Telex: 27835 hpse 

Cable: HEWPACKSA Geneve 

MEDITERRANEAN AND 
MIDDLE EAST 

Hewlett-Packard S.A. 

Mediterranean and Middle East 

Operations 

Atrina Centre 

32 Klfisslas Ave. 

Maroussi, ATHENS, Greece 

Tel: 682 88 1 1 

Telex: 21-6588 HPAT GR 

Cable: HEWPACKSA Athens 

EASTERN USA 

Hewlett-Packard Co. 
4 Choke Cherry Road 
Rockvilie, MD 20850 
Tei: (301) 258-2000 

MIDWESTERN USA 

Hewlett-Packard Co. 
5201 Toliview Drive 
ROLUNG MEADOWS, IL 60008 
Tel: (312) 255-9800 



SOUTHERN USA 

Hewlett-Packard Co. 
P.O. Box 105005 
450 Interstate N. Parkway 
ATLANTA, GA 30339 
Tei: (404) 955-1500 

WESTERN USA 

Hewlett-Packard Co. 
3939 Lankershinfi Blvd. 
L0SANGELES,CA 91604 
Tel: (213)877-1282 

OTHER INTERNATIONAL 
AREAS 

Hewlett-Packard Co. 
Intercontinental Headquarters 
3495 Deer Creek Road 
PALO ALTO, CA 94304 
Tel: (415) 857-1501 
Telex: 034-8300 
Cable: HEWPACK 
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